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E X P E R I M E N T S,  See. 

Read  before  tlie  RGYA.L  SOCIETY,  June  a?,  lypi*. 

FI  E medicine  upon  which  many  phyficlans  princlpallr 
A depend  in  the  cure  of  continued  fevers  is  James’s  Pow- 
der- but,  although  it  has  been  very  eKtenfively  ufed  above 
thirty  years,'  the  public  have  not,  i believe,  been  informed' 
of  the  particular  nature  of  this  fubftance.  This  pozvder  was 
originally  a patent  medicine;  but  it  Is  well  knowni  that  It  can» 
not  be  prepared  by  following  the  directions  of  the  fpecificatlon 
in  the  Court  of  Chancery.  Prefuming  that  1 have  made  fome 
experiments  and  obfervations  which  may  explain  the  nature 
and  manner  of  preparing  this  medicine,  and,  perhaps,  may 
extend  the  hiflory  of  antimony  ; 1 beg  leave  to  have  the  honour; 
of  prefenting  an  account  of  them  to  the  Royal  Society. 

Senjibk  properties  of  James’s  Powder. 

Some  parcels  of  this  preparation  are  white,  but  in  general  It: 
has  a yellowlfh  cafi: ; and  this  fhade  is  more  evident  in  fome 
fpecimens  than  In  others.  It  is  faid,  that  this  powder  cannot, 
in  general,  be  made  at  different  times  of  precifely  the  fame 
ffade  of  yellow  or  degree  of  whitenefs.  Sometimes  with  the 
aid  of  a lens  a few  very  fmall  ifining  fpicula  are  feen  mixed 
with  powder.  When  prefled  between  the  fingers  it  feels 

B fmooth^. 
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fmooth,  with  feme  rather  rough  particles,  and  it  is  gritty  In 
the  mouth.  Moft  parcels  at  firft  are  taftelefs  ; but  in  about'  a 
minute  there  is  a flight  brafiy  tafte.  It  is  perfedlly  inodorous. 

Specific  gravity. 

This  powder  feels  much  heavier  than  any  of  the  common 
earths  and  ftones  In  a pulverized  ftate.  One  of  the  phials, 
nearly  full,  in  which  it  is  fold,  reckoned  to  hold  a quantity 
equal  to  twelve  packets,  or  480  grains,  contained  470  grains 
troy  weight  of  James’s  powder.  This-  plhal,  filled  with  dl(- 
tilled  water  to  the  fame  height  that  it  had  been  by  the  powder, 
was  found  to  contain  nearly  four  drachm-meafures,  or  about 
.240  grains,  of  this  liquid 

Eft  els  of  fire. 

(^/)  The  exterior  part  of  the  flame  of  a candle  applied,  by 
means  of  the  blow-pipe,  to  about  one,  two,  and  three  grains 
of  James’s  Powder  on  charcoal,  and  alio  in  the  fpoon,  only 
made  it  yellowifh  while  hot,  but,  on  cooling,  this  colour  difap- 
peared.  The  interior  and  hottefl:  part  of  the  blue  flame  turned 
this  powder  yellow,  and  when  continued  fo  as  to  ignite  It,  a 
white  Inodorous  fume  or  vapour  arofe,  which  foon  ceafed  ; 
and  though  the  heat  was  continued,  the  powder  neither  ap- 
peared to  diminiih  nor  melt;  but,  on  cooling,  a (lightly  co- 

After  this  Paper  had  been  read,  an  experiment,  in  a diiTerent  manner,  was 
made  to  alcertain  the  fpecihe  gravity  of  this  powder.  The  quantity  which  nearly 
filled  a phial  weighed  4^7  grains  ; and  filling  the  fame  phial,  to  the  fame  height, 
with  dlflillcd  water,  the  temperature  of  which  was  65°,  the  water  weighed  250. 
grains.  The  rer.fon  of  the  variation  in  thefe  i'cfults,  in  making  ufe  of  different 
jiarctls  of  this  medicine,  will  be  obvious,  from  the  following  account  of  its 
prep  a ration,  and  the  great  didiculty  of  determining,  with  accuracy,  the  fpecific 
■gi'avity  ol  powders. 
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liering  white  folid,  about  three- fourths  of  the  original  weight 
of  the  powder,  was  left.  If  the  flame  was  fuddenly  with-‘ 
'drawn,  as  foon  as  the  white  fumes  appeared,  they  afcended 
wdth  a kind  of  revolving  motion. 

{b)  Two  grains  of  this  powder,  mixed  with  about  three  of 
pulverized  tartar,  being  expofed  on  charcoal  to  flame  applied 
by  the  blow-pipe,  the  mixture  turned  black,  boiled,  and  fwelled  ; 
and  by  continuing  to  apply  the  flame,  the  coaly  matter*  of  the 
tartar  difappeared,  a part  of  the  mixture  fufed,  and  in  that 
date  feveral  fmall,  filvery,  apparently  metallic  grains  w^ere 
perceived.  On  cooling,  tliey  w^ere  feen  with  the  naked  eye, 
or  with  a lens,  adhering  to  an  irregularly  figured,  partially 
melted,  wiiitifh  mafs.  On  a fecond  application  of  the  flame, 
thefe  metallic  globules  difappeared. 

(r)  James’s  Powder,  with  glafs  of  phofphoiic  acid,  melted 
into  an  opaque  yellowifh  globule,  while  hot,  wiilch  on  cooling 
grew  whitifh. 

(^)  This  Powder,  with  feveral  times  its  weight  of  melted 
borax,  afforded  a colourlefs  tranfparent  glafs  while  fluid;  but, 
on  adding  a larger  proportion  of  pow^der,  the  globule  turned 
opaque,  and  wiien  cold  became  of  a milky  whitenefs.  As 
the  James’s  Powder  mixed,  or  melted,  with  the  fufed  fait,  flight 
explofions  were  feveral  times  heard* 

( ) With  foflil  alkali,  In  the  fpoon,  this  powder  apparently 
fufed,  and  afforded  a colourlefs  tranfparent  fluid  in  a ftate  of 
rotatory  motion ; but  on  cooling  it  grew  opaque,  and  had  a 
horny  appearance. 

(y")  100  grains  of  this  powder  in  a two- inch  Engilfli  cru- 
cible, the  cover  of  w^hich  was  luted  on  it  as  clofely  as  poffible, 
w^ere  expofed  above  two  hours  to  a fierce  fire  in  a melting  fur- 
nace. On  breaking  this  crucible^  when  cold,  the  powder  w^as 

found 
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found  changed  into  an  entire  very  hard  white  folid,  receiving’ 
its  figure  from  the  veflel,  and  weighed  95  grains.  On  break- 
ing  this  hard  folid,  the  lower  part  of  it  feemed  to  be  vitrified,, 
or  in  a ftate  of  enamel ; and  being  powdered,  it  afforded  a much, 
whiter  powder,  and  of  greater  fpecific  gravity,  than  before.  The 
degree  of  fire  denoted  by  Wedgwood’s  pyrometer  was  166®. 

Thefe  experiments  indicated  the  prefence  of  a metallic  calx, 
a part  at  lead  of  which  was.  that  of  antimony,  mixed  with,, 
earthy  matter,. 


Experiments  with  different  menffnia  applied  to  James’s  Powders 


I.  With  water. 

300  grains  of  this  powder  were  digefted'for  feveral  hours  iii; 
Twenty Teven  ounces  of  diftllied  water,  and  then  boiled  for  one 
hour.  While  boiling  the  water  appeared  milky  ; but  in  half 
minute’s  time,  after  withdrawing  the  lamp  over  which  it  boiled,, 
the  liquid  became  nearly  clear,  and  the  fediment  depofited  was 
apparently  the  powder  undimiiiiflied  in  quantity,  and  in  other' 
refpefts  unaltered.  While  hot  the  liquid  was  decanted  upon  a. 
filter  of  feveral  folds  of  paper  previoufly  weighed,  through 
which  twenty  ounces  of  quite  clear  liquid,  like  water,  readily 
paffed.  Very  little  powder  could  be  perceived  on  the  filter;, 
but  when  it  was  well  dried,  it  weighed  fourteen  grains  more 
than  before  the  experiment.  The  filtered  liquor  was  tafielefs.. 
In  about  three  quarters- of  an  hour  it  grew  filghtly  turhld^  and 
in  ten  minutes  after  became  milky.  On  ftanding  eight  days, 
longer,  the  milklnefs  diminifhed,  and  a fnriail  quantity,  per- 
haps four  grains,  of  clofe  white  fediment,  firmly  adhering  to  the. 
fides  of  the  veffel,  were  depofited.  A little  of  this  fhghtly 
illky  fluid  being  made  hot,  it  grew  quite  clear,  and  on  cooling,^ 

turned 
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turned  milky  as  before,  or  depofited  a fediment;  therefore, 
this  mllkinefs  depended  on  cold  water  dlflblving  a fmaller 
proportion  of  James’s  Powder  than  hot  water.  The  whole  of 
the  filtered  milky  liquor  was  poured  upon  a filter  as  before, 
through  which  it  pafl'ed  without  any  diminution  of  its  turbid 
appearance  ; and,  on  drying,  the  filter  was  found  to  have  in- 
^creafed  only  a quarter  of  a grain  in  weight.  Some  of  the 
vapour  that  arofe  during  the  ebullition  being  condenfed  was 
found  to  be  pure  water. 

On  a repetition  of  this  experiment  the  ph^enomena  above 
related  were  always  obferved  ; but  the  fe mi- vitrified  James’s 
Powder  above-mentioned  (/)  afforded  a much  lefs  milky  fluid 
and  fedimenUthan  the  powder  ufed  in  the  preceding  experiment. 

In  order  to  determine  the  kind  of  fubflances  in  water 
« after  boiling  in  it  James’s  Powder,  the  following  re-agents 
were  added  to  the  above  filtered  liquor. 

1.  Acid  of  fugar  fometimes  occafioned  immediately  more 
turbidnefs,  and  at  other  times  tranfparency  was  inflantly  pro- 
duced ; but  in  all  cafes,  on  ftanding,  more  fediment  fell  than 
from  the  filtered  liquor  alone. 

2.  Muriated  barytes  in  about  an  hour  rendered  this  liquid 
evidently  more  turbid,  and  on  ftanding  more  fediment  was 
depofited  than  from  the  filtered  liquid  to  which  nothing  had 
been  added. 

3.  Lime-water  occafioned  immediately  a curdy  appearance. 

4.  Infufion  of  turnfole  was  fometimes  turned  to  a flight 
red  j but  in  general  it  was  not  altered  in  colour. 

5.  Nitre  of  filver  produced  in  a few  hours  a flight  fediment. 

6.  Prufiianated  alkali  of  tartar  occafioned  no  alteration  im- 
mediately, nor  for  four  days  after  adding  acetous  acid  to  this 
?mlxture= 
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7.  Mild  alkali  of  tartar,  and  llkewlfe  mild  foffil  alkali, 
though  boiled  In  this  liquor,  did  not  occaiion  any  additional 
precipitation. 

The  fedlment  that  fell,  on  merely  Handing,  from  the  above 
filtered  liquid,  was  next  examined. 

1.  It  did  not  diflblve  In  100  times  its  weight  of  boiling  hot 
concentrated  acetous  acid  ; nor,  . 

2.  Was  it  apparently  adled  upon  by  boiling  with  mild  alkali 
of  tartar;  for,  after  decanting  the  clear  liquid  of  this  mixture, 
the  fedlment  from  it  was  not  dUTolved  by  a large  quantity  of 
acetous  acid,  but  readily  by  marine  acid, 

3.  This  fedlment  immediately  dlfappeared  on  pouring  upon 
it  a much  fmaller  quantity  of  marine  acid,  and  alfo  of  acid  of 
nitre,  than  had  been  applied  of  acetous  acid,  without  any  folu- 
tion  enfuing. 

4.  To  one  portion  of  this  folutlon  In  marine  acid  juft 
mentioned,  was  added  gradually  lixivium  of  alkali  of 
tartar  ; after  the  effervefcence  had  ceafed  to  be  produced,  the 
hrft  drop  occafioned  a turbid  appearance,  and  the  liquid’ did  not 
grow  clear  again  on  adding  a large  proportion  of  vinegar  to 
make  it  four. 

Another  "portion  of  this  folution  in  marine  acid, 
being  boiled  to  carry  off  the  fuperabundant  acid,  was 
poured  into  a large  proportion  of  lime-water,  by  wdiich  it  w^as 
rendered  cloudy,  and  did  not  become  clear  again  on  adding 
concentrated  acetous  acid  to  make  it  four. 

6.  To  a third  portion  of  this  folution  in  marine  acid,  from 
which  the  redundant  acid  had  been  carried  off,  twenty  drops  of 
Pruhian  alkaline  lixivium  were  added,  which  immediately 
turned  it  of  a bluifti  caft  without  difturbing  its  tranfparency ; 
and,  after  ftanding  four  days,  a fmaller  quantity  of  pale  blue 

fedimcnt 
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fidiment  was  depofited  than  had  fallen  from  a quantity  of 
diftilled  water  equal  to  this  muriatic  folution,  to  which  had 
been  added  twenty  drops  of  this  Prullian  alkaline  lixivium,  and 
one-fourth  part  of  a drop  of  muriated  antimony.  The  fmne 
Pruflian  alkali  mixed  with  vinegar,  ’ on  ftanding,  turned  bluidi^ 
but  depofited  nothing. 

7.  Though  the  fediment  that  fell  in  the  filtered  fluid,  p, 
4.  on  merely  {landing,  diflTolved  In  the  nitrous  acid  as  above 
mentioned ; yet,  'when  this  acid  was  added  In  a fmaller 
proportion,  but  to  render  the  ^mixture  four,  a partial  folution 
only  took  place.  On  adding,  however,  a very  fmall  quantity 
of  marine  acid,  the  folution  was  total,  and  with  lefs  fuper- 
abundance  of  this  menflruum  than  of  the  nitrous  acid  m 
which  a part  remained  undiflTolved.  This  folution 
With  water  depofited  Algar^th  powder  : 

(^)  With  Pruflian  alkali  turned  blnifli,  and,  on  {landing,  a 
fmall  quantity  of  fediment  took  place. 

(c)  A bright  plate  of  copper,  immerfed  in  this  folution, 
did  not  appear  to  be  at  all  whitened,  or  rendered  paler. 

(d)  Muriated  barytes  rendered  this  {blutlon  very  turbid 
inflantly. 

,(e)  Acid  of  fugar  produced  no  change,  except  in  two  or 
three  days  a very  minute  portion  of  fediment;  but  the  faccha-^ 
rated  foda  Immediately  occafioned  a flight  precipitation. 

(/')  Alkali  of  tartar,  fully  aerated,  rendered  this  folution 
nightly  turbid;  but  cauflic  mineral  alkali  induced  no  change. 

{.g)  Lime-water,  in  a fmall  proportion,  did  not  affedl  the 
tranfparency ; but  in  a larger  produced  copious  clouds. 

The  James’s  Powder  which  afforded  the  folution  in  water, 
on  which  the  experiments  abov^  related  were  made,  was 
boiled  a fecond  time  in  eighteen  ounces  of  dillilied  water  for 
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two  hours.  The  decanted  and  filtered  liquid  on  cooling  grew 
lefs  turbid  than  before,  p.  4.  and  depofited  lefs  fedimento. 
The  filter,  on  drying,  was  found  to  have  gained  ten  grains^ 
though  very  little  powder  could  be  feen»  upon  it.  The 
experiments  above  related,  were  made  on  this  filtered 
liquor,  and  in  a {lighter  degree  the  fame  appearances  were 
obferved. 

The  James’s  Powder  remaining  after  thefe  experiments, 
being  well  dried,  weighed  260  grains,  and  therefore  was  founds 
to  have  lofl  40  grains,  partly  by  folution  in  water,  but  ftill 
more  by  its  adhering  to  the  filters. 

I wiflaed  to  know  the  proportion  in  which  Jameses  Powder 
diffolved  in  water;  and  therefore  evaporated,  in  a very  thin 
light  glafs  pan,  previoufly  weighed,  twenty-four  ounces  ofi 
the  filtered  liquids,  p.  4.  and  p.  8.  Very  little  precipita- 
ted matter  appeared  till  nearly  the  whole  of  the  liquor  was 
evaporated  ; and,  when  the  whole  was  carried  otfi,  a tafl:elefs« 
whitKh,  leafy,  or  mica-like  fediment,  but  in  fome  parts  black, 
was  left,  that  weighed  fix  grains.  This  fediment  required 
above  100  times  Its  weight  of  hot  water  to  diflolve  it.  It  was 
boiled  In  500  times  its  weight  of  diftilled  water,  and  it  palled 
through  feveral  folds  of  filtering  paper  rather  turbid  even  while 
hot ; nor  could  it  be  rendered  clear  by  repeated  filtration 
through  paper.  This  filtered  liquid, 

{a)  With  infufion  of  turnfole  and  turmeric,  betrayed  na- 
alkaline  fubftance,  nor  decifively  any  acidity. 

Lime-Water  rendered  it  curdy  ; and  on  adding  vinegar,, 
it  grew  milky. 

(c)  With  acid  of  fugar  it  grew  clear;  but,  on  {landing,, 
was  more  turbid  than. before, 

(^)  Salited^ 
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(J)  Sallted  barytes  made  it  inftantly  turbid. 

(^)  Alkalies,  mild  and  caufUc,  induced  no  change. 

(jT)  Pfufiiaii  alkali  produced  only  a clear  greenifli  colour^, 
after  the  addition  of  vinegar,  and  long  ftanding., 

(^)  A very  fmall  quantity  of  marine  acid  rendered  it  quite 
clear ; but  it  required  much  more  nitrous  acid  to  produce  this 
efFe£t ; and  this  mixture  did  not  whiten  copper. 

(/6)  With  nitre  of  filver  the  filtered  liquor  turned  of  a 
fomewhat  bluifli  hue,  and  afterwards  curdy.. 

The  undiflblved.  matter  that  remained  on  the  filter,  p.  8. 

1.  22.  above  mentioned;  appeared,  on  examination,  to  be  the  fame 
kind  of  fubfiance,.  with  a larger  proportion  of  iron,  as  that 
which  was  diflblved  by  water,  the  experiments  on  which  have 
been  juft  mentioned..  In  particular,  it  afforded  Algaroth; 
powder,  but  did  not  whiten,  in  the  fmalleft  degree,  a copper 
plate.. 

The  following  conclufions  may,  perhaps,  be  juftifiably' 
drawn  from  thefe  experiments  on  James’s  Powder  witff. 
water. 

1.  That  the  whole,  or  a part,  is  foluble,  or  at  leaft  may  be 
fufpended,  in  about  2000  times  its  weight  of  pure  water  cold 
and  in  about  half  this  quantity  of  boiling  water, 

2.  That  this  folution  contains  calcareous  earth  united  to  an 
acid,  or  fome  other  fubftance,  from  which  it  cannot  be  dlf« 
united  by  cauftic  or  mild  fixed  alkalies ; . therefore,  the  preci-* 
pitatlon  by  muriated  barytes  cannot  be  referred  to  vitriolated: 
lime- 

3.  That  this  folution  contains  a metallic  calx,  a>  part  of 
which  at  leaft  is  that  of  antimony  uncombined,  or  at  leaft  not 
united  to  any  acid  with  which  it  forms  a compound  foluble  in 
watered. 


4.  That 
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4.  That  the  fubftance  in  the  nitrous  folution  of  the  part  of 
James’s  Powder  that  had  been  dlflblved  in  water,  which  pre- 
cipitates lime  from  lime-water,  and  which  precipitate  is  not 
foluble  in  a large  quantity  of  vinegar,  is,  probably,  phofphoric 
acid  from  phofphorated  lime  decompofed  by  nitrous  acid. 

The  precipitation  by  muriated  barytes  and  nitrated  filver 
could  not  be  from  vitriolic  and  marine  acids  confidently  with 
the  preceding  experiments  ; and  I could  not  have  conjedured 
what  was  the  ingredient  in  James’s  Powder  which  occafions  it, 
if  J had  not  found,  that  muriated  barytes  is  not  only  a teft  of 
vitriolic  but  of  phofphoric  acid  united  to*  lime  and  alkalies; 
and  the  acid  of  phofphorus  will  alfo  produce  a turbid  appear- 
ance with  nitrated  filver.  The  calx  of  iron,  in  the  above 
experiments,  is  in  perhaps  too  fmall  a quantity  to  be  conlidered 
dn  any  other  light  than  as  an  accidental  fubftance. 


11.  IVith  acetous  acid. 

The  260  grains  of  James’s  Powder,  remaining  after  boll- 
ing  3C0  grains  of  it  in  diftilled  water,  and  after  the  una- 
voidable wafte  of  it  in  the  above  experiments  with  water, 
were  put  into  a tubulated  retort  that  would  contain  four  ounce- 
meafures,  on  which  were  poured  three  ounces  of  concentrated 
acetous  acid,  the  fpecific  gravity  of  which  was  as  106  to  100, 
the  neck  of  the  retort  being  immerfed  in  qiiickfilver,  and  the 
tubulated  part  being  immediately  clofely  flopped.  No  effer- 
vefcence  was  perceived  ; nor  did  any  elaftic  fluid  rife  during 
twenty-four  hours  into  an  Inverted  vefl'el  of  quickfilver ; and 
•when  heat  was  applied  to  boil  the  acid,  nothing  but  the  com- 
mon air  of  the  retort  and  a little  water  and  acetous  acid  came 


over. 
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This  mixture  of  acetous  acid  and  powder  being  poured, 
while  hot,  on  a filter  of  two  folds  of  paper,  a clear  and  co- 
lourlefs  liquid  paffed  through,  that  remained  fo,  when  cold, 
without  any  fediment.  The  filter,  with  the  powder  upon  it, 
being  well  dried,  weighed  ten  grains  more  than  tlie  ium  of 
their  weight  feparatcly  before  the  experiment ; but  the  powder 
being  carefully  feraped  off  weighed  only  a little  more  than  240 
grains,  and  appeared  to  have  lufiered . no  change  in  its  pro- 
perties. 

This  filtered  liquor  was  fubjedled  to  difiiilation  ; it  remained  ’ 
clear  till  about  half  of  it  had  come  over:  hut  then  it  became 
rather  turbid,  and  grew  more  fo  to  the  end  of  the  diflillation. 
There  remained  in  the  retort  apparently  four  or  five  grains  of 
brown  fediment,  that  adhered  very  clofely  to  the  bottom  and 
fides  of  it,  nearly  half  as  high  as  the  liquid  reached. 

ift,  This  • acetous  acid^  in.  which  James’s  Powder  had 
been  boiled,  and  afterwards  diftilled,  was  found  to  contain 
no  earth,  fait,  or  metallic  matter:  nor  did  the  acid  itfelf 
'appear  to  be  altered  in  its  chemical  qualities. 

2dly,  The  refiduum  in  the  retort  had  no  tafte.  It  did  not 
appear  to  diflblve  by  trituration  in  one  ounce  of  diftilled  water, 
nor  in  lixivium  of  alkali  of  tartar,  mild  or  cauftic.  After 
boiling  this  refiduum  in  one  and  a half  ounce  of ' water,  part 
of  it  feemed  to  be  dilTolved  ; and  this  folution  being  filtered 
was  examined  with  the  following  re-agents. 

{a)  Acid  of  fugar  rendered  it  turbid,  and  tranfparency  did 
not  enfue  on  adding  a further  quantity  of  this  acid. 

(F)  Muriated  barytes  produced  a confiderable  turbidnefs., . 
which  was  not  removed  by  adding  concentrated  acetous  acid,. 

(r)  Nitrated  filver  induced  a flight  turbid  appearance. 

{d)  Mild  alkalies  Induced  no  vifible  change, . 

(f)  Pfuflianatedj 
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(£’)  Pruffianated  foffil  alkali  occafioned  a veiy  flight  opal 
vcoloured  appearance,  and  after  ftanding  fix  days  a very  fmall 
quantity  of  whitifli  fediment  was  thrown  down,  which  dlf- 
folved  on  concentrated  acetous  acid  being  added,  and  the  liquid 
^turned  greenifh ; but,  after  flanding,  a little  greenifh  fediment 
was  depofited,  not,  however,  apparently  more  than  was  produced 
^by  a mixture  of  this  Priiffian  alkali,  acetous  acid,  and  water.  ' 

(y')  Phofphorated  foffil  alkali  produced  no  turbidnefs  or 
precipitation  on  flanding  a week ; but  on  the  addition  of 
gr.  of  nitrated  mercury  (which  had  been  made  by  fully 
faturating  the  nitrous  acid  with  mercury)  the  mixture  grew^ 
inftantly  thick,  and  depofited  a copious  white  fediment. 

3dly,  The  remainder  of  the  refiduum,  in  the  retort 
-above  mentioned  to  have  been  left  after  diftilling  to  dry- 
nefs  acetous  acid  in  which  James’s  Powder  had  been  boiled, 
^did  not  totally  diffolve  in  a large  proportion  of  nitrous  acid 
, diluted  ; but  was  wholly  taken  up  on  adding  a little  marine 
acid.  A great  part  of  the  fuperabundant  acid  of  this  folutlon 
being  carried  off  by  evaporation,  it  was  examined  with  the 
following  fubflances. 

(^/)  Adding  a little  of  it  to  a large  proportion  of  water,^ 
milkinefs  enfued, 

(^)  The  fame  appearance  took  place  with  a large  proportion 
^of  lime-water. 

(t:)  A turbid  blulfli  colour  was  produced  on  adding  Pruflian 
mineral  alkali,  and  on  flanding  a bluifh  fediment  took  place. 

(J)  A poll  (lied  copper  plate  was  not  at  all  whitened  by  im« 
merfion  in  this  folutlon  ; but,  on  adding  to  it  of  a grain 
of  nitre  of  mercury,  the  copper  was  rendered  paler  coloured. 

The  deficiency  of  twenty  grains  of  powder  in  thefe 
experiments  with  acetous  acid  mufl  be  aferibed  partly  to  the 

folutiom 
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folution  in  this  menftruum,  and  ftill  more  to  the  wafte  in 
the  paper  filter,  and  to  Its  adhering  to  the  retort  when  firfl 
boiled. 

Thefe  experiments  indicated  the  fame  kind  of  fubftances  as 
the  experiments  with  water,  namely,  calcareous  earth  In  a com* 
billed  flate;  phofphoric  acid ; calx  of  antimony  and  of  iron.  Itap* 
pears  alfo,  that  James’s  Powder  is  either  wholly  or  partially  folu* 
ble  in  about  300  times  its  weight  of  concentrated  acetous  acid. 


Ill,  Wkh  nitrous  acid* 

The  240  grains  of  powder  remaining  after  the  experiments 
wnth  acetous  acid,  p,  11.  were  digefied  in  the  cold  twelve 
hours,  in  three'  ounce  meafures  and  a half  of  purified  and  con* 
centrated  nitrous  acid,  diluted  with  four  ounces  of  pure  water, 
and  then  diftilled  with  a gentle  heat  till  there  remained  about 
two  ounce  meafures.  After  ftandlng  twenty-four  hours,  about 
one  ounce  and  a half  of  clear  liquid,  which  was  very  corrofive 
and  acid,  was  drawn  off  by  means  of  a fyphon.  The  turbid 
liquid  and  clofe  white  fediment  remaining,  being  mixed  with 
one  ounce  of  diftilled  water,  were  poured  upon  a filter  of  pa» 
per,  and  hot  diftilled  water  was  repeatedly  poured  upon  this 
filter  till  it  paflbd  through  almoft  taftelefs.  The  firft  portions 
of  the  filtered  liquid,  in  quantity  ten  ounces,  being  mixed  toge* 
ther,  were  fet  to  evaporate  in  a glafs  pan.  As  foon  as  the 
liquor  grew  hot,  the  turbidnefs  difappeared  | and  as  the  evapo* 
ration  went  on,  firft  clouds,  and  afterwards  portions  of  fedi- 
ment, appeared  In  a clear  liquid.  The  evaporation  being  con- 
tinued nearly  to  drynefs,  a white,  porous,  or  cellular  cake 
was  left,  that  weighed  129  grains.  The  liquid  obtained 

JQ  bv 


3 4 -Dr.  Pearson’s  Experiments  and  Ohfervations 

by  diftlllatloii  from  the  folutloii  which  left  this  mafs  was  foutld^ 
to  be  merely  diluted  nitrous  acid. 

The  refiduum  left  on  the  filter  which  had  refifted  folutlon  in; 
nitrous  acid,  being  well  dried,  weighed  a little  more  than  142 
grains.  This  refiduum  w’as  digefted,  and  boiled  as  before  in 
nitrous  acid;  and  this  menftruum,  diftllled  from  the  refiduum,, 
being  evaporated  to  drynefs,  afforded  6,5  grains  of  a whitiflii 
mafs.  The  refiduum  left  on  the  filter  after  this  fecond  application; 
of  nitrous  acid,  being  well  dried,  weighed  132  grains. 

The  mafs  of  1 29  grains,  left  on  evaporation  of  the  above  folutlon 
of  James’s  Powder  in  nitrous  acid,  in  a few  hours  began  to  deli- 
quefee,  efpecially  at  the  edges.  Some  of  the  deliquefeing  part 
of  the  mafs  was  diflblved  in  one  ounce  and  a half  of  water, 
forming  an  opal- coloured  folution,  with  a white  fediment^ 
This  opal-coloured  folution  being  filtered  was  examined.  . 

(^)  It  rendered  lime-water  milky  ; and  the  milkinefs  did  not' 
difappear  on  adding  concentrated  acetous  acid,  but  readily  on* 
pouring  into  the  mixture  a little  acid  of  nitre. 

r< 

(i)  It  turned  thick  and  white,  and  fooii  depofited  a copious 
fediment  of  white  matter,  with  a few  drops  of  nitrous  folu- 
tioii  of  mercury  ; and  became  turbid  alfo  with  nitrated  filver. 

(c)  With  muriated  barytes  it  became  very  turbid,  and  re- 
mained fo  after  adding  acetous  acid;  but  grew  clear  again  on 
adding  nitrous  acid. 

(^/)  Acid  of  fngar  produced  a turbid  appearance. 

(^)  Cauflic  volatile  alkali  produced  very  little  precipitation  p 
but  a copious  one  took  place  with  mild  alkali  of  tartar;  whkh 
precipitated  matter,  after  decanting  the  clear  folutlon,  was 
nearly  all  diffolved  by  acetous  acid,  and  the  remainder  was 
readily  taken  up  by  the  marine  as  well  as  by  the  nitrous 
acid.  ' > ^ ^ 

(f)  Prufliaa 
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\f')  alkali  occafiotied  a light  blue  colour,  but  no 

turbid  appearance  till  the  mixture  had  flood  feveral  days,  which 
was  then  flight. 

(§)  No  cliange  of  colour  was  produced  on  a copperplate. 

A little  of  the  foft  and  deiiquefcing  part,  juft  mentioned  to 
have  taken  place  at  the  edges  of  the  folid  mafs,  tailed  bitter 
and  four.  It  melted  under  the  blow-pipe  into  a horny  kind 
of  globule;  but  the  dry  part  of  this  mafs  could  not  be  fufed 
by  this  means. 

This  ounce  and  a half  of  folution  being  confumed  In  thefe 
trials,  the  fame  quantity  of  boiling  diftilled  water  was  poured 
on  the  precipitate  or  part  not  diflblved  by  this  quantity  of 
water  on  the'firft  affufiou.  After  ftandlrig  and  boiling,  the 
precipitate  appeared  to  be  but  little  diminifhed.  The  clear 
liquid  did  not  as  before  render  lime-water  turbid  ; but  a precis 
pitate  enfued  with  nitrated  mercury,  which  on  comparifon 
was  found  to  be  a more  delicate  teft  of  phofphoric  acid  than 
lime-water.  This  folution  alfo,  by  this  fecond  affufiou  of 
water,  did  not  as  before  grow  thick  with  mild  alkali  of  tartar, 
nor  blue  with  Pruflian  alkali.  The  fediment,  undlflTolved  by 
thefe  two  applications  of  water,  did  not  totally  diflblve  in  a 
fuperabundaiit  quantity  of  nitrous  acid  ; but  completely  and 
immediately  In  a fmaller  quantity  of  marine  acid;  and  this 
folution  in  marine  acid,  with  a large  proportion  of  water,  pro- 
duced milkinefs  ; with  Pruflian  alkali,  it  turned  of  a deep  blue 
colour;  it  did  not  whiten  copper;  faccharine  acid  and  falited 
barytes  only  flightly  difturbed  its  tranfparency. 

By  thefe  experiments  I found  the  folution  of  James’s 
Powder  in  nitrous  acid  contained,  probably,  a pretty  confi- 
derable  proportion  of  calcareous  earth  united  to  both  nitrous 
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and  phofphoric  acid  ; a little  phofphoric  acid  In  a free  ftate ; 
and  a fmall  proportion  of  calx  of  antimony  and  of  iron. 

Ninety  grains  of  the  dry  part  of  the  above  mafs  of  129 
grains,  p.  13.  were  repeatedly  triturated  and  digefted  in  alco- 
hol till  alrnoft  nothing  was  taken  up  by  it.  This  folution, 
being  filtered,  was  evaporated  to  drynefs,  and  afforded  20 
grains  and  a half  of  a fine  white  fait,  very  bitter,  which,  on 
expofure  to  the  air,  foon  became  liquid,  but  very  turbid. 

The  powder  that  had  thus  ceafed  to  yield  any  thing  further 
to  alcohol  was  repeatedly  triturated  and  boiled  in  pure  water, 
till  the  liquid  paffed  talfelefs  through  the  filter  ; and  the  filtered 
liquors,  being  evaporated,  left  eight  grains  more  of  a lefs  bitter 
and  lefs  deliquefcent  fubfiance  than  that  from  alcohol.  Part 
only  of  thefe  eight  grains  was  foluble  readily  in  water ; and 
they  appeared  to  be  a mixture  of  the  faline  matter  dilTolved  in 
alcohol,  and  of  the  infoluble  refiduum  in  that  menfiruum. 

The  powder  remaining  on  the  filter  after  thefe  folutions  in 
alcohol  and  water  being  dried,  weighed  nearly  59  grains.  It 
was  white  and  tafielefs, 

I next  examined  thefe  produfls  more  particularly ; and  jirjl 
the  twenty  grains  and  a half  which  had  been  diffolved  in 
alcohol. 

{a)  With  a large  proportion  of  water  it  produced  a rather 
turbid  appearance,  and,  after  ftanding,  a lediment  of  calcareous 
earth  was  depofited. 

(^)  This  laft  folution  (^)  being  filtered,  with  mild  alkalies 
grew  very  thick,  and  depofited  a fediment  that  was  readily 
taken  up  by  acetous  acid, 

(c)  With  cauftic  volatile  alkali  its  tranfparency  was  fcarcely 
difturbed. 

(r/)  With  acid  of  fugar  it  became  thick  and  white;  and 

((?)  White 
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(ej  White  as  cream  of  milk  with  phofphorated  mineral 
alkali ; the  fediment  from  which  mixture  did  not  diffolve  in 
a quantity  of  boiling  water  that  would  have  diffolved  vltrlolated 
limCy  nor  in  vinegar,  but  w^as  readily  taken  up  by  nitrous  ackk 
(f)  The  tranfparency  of  nitrated  and  muriated  barytes  was 
fcarcely  difturbed. 

(^)  It  turned  infufion  of  turn  foie  red» 

(/6)  A little  of  the  dellquefcent  fait  above  mentioned,  that 
had  been  diffolved  in  alcohol,  being  made  nearly  dry,  on 
adding  to  It  a mixture  of  alcohol  and  acid  of  vitriol,  vapourS' 
of  nitrous  ether  were  detached  with  ebullition 

(/)  With  lime-water  it  produced  a flight  fediment. 

(^)  Wlth-Pruffian  alkali  at  firfl:  a pale  green  colour,  and 
afterwards  a blue  colour  was  produced  ; but  without  any  preci- 
pltation  on  ftanding. 

(/)  This  fubflance,  which  had  been  diffolved  in  alcohol^ 
was  infufible  under  the  blow-pipe ; and  after  being  heated  red- 
hot  on  charcoal  It  was  no  longer  foluble  in  water.  Being  fur- 
ther examined,  it  was  found  to  be  merely  calcarecus  earth. 

This  foluble  part  then  in  alcohol  appeared  to  be  notliing  but 
nitrated  lime,  with  fome  traces  of  calcined  iron. 

Secondly^  The  59  grains  of  powder,  not  foluble  111  alcohol,,, 
were  examined. 

{a)  A mixture  of  vitriolic  acid  and  alcohol  detached  from 
this  powder  no  nitrous  ether,  nor  any  vapour  that  formed 
white  clouds  with  volatile  alkali. 

{f)  It  did  not  effervcfce,  and  required  above  200  times  its 
weight  of  concentrated  acetous  acid  to  diffolve  it, 

((:)  Under  the  blow-pipe  it  emitted  no  fmell  or  fume,  and 
With  great  difficulty  melted  imperfedly,  affording  an  irregular 
figured,  horn-like,  opaque  mafs,. 


{d)  Ir 
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(^)  It  was  not  diminidied  or  altered  in  its  properties  by 
boiling  in  lixivium  of  alkali  of  tartar. 

{i)  Nitrous  acid  formed  with  it,  without  eftervefcence,  a 
very  flightly  turbid  folution  ; which  folution  produced  the  fame 
appearances  as  thofe  related,  p.  14,  15. 

Cy')  50  grains  of  this  powder  were  diffolved  in  nitrous  acid, 
and  a great  part  of  the  redundant  acid  being  carried  ofF  by 
evaporation,  to  one  half  of  this  folution  was  added  lime- 
water  till  it  ceafed  to  produce  any  milkinefs,  and  the  mixture 
tafked  of  lime-water.  After  {landing  excluded  from  the  air, 
the  fediment  depofited  from  a clear  liquid  was  colle£led,  and 
being  dried  It  weighed  26,3  grains.  This  precipitate  had  the 
properties  of  phofphorated  lime,  with  that  proportion  of  lime 
and  phofphoric  acid  which  forms  a compound  fcaicely  fulible. 
The  liquid  in  which  this  precipitate  fell  feemed  to  contain  a 
little  phofphorated  lime,  but  principally  calcareous  earth. 

(^)  To  the  other  half  of  this  folution  in  nitrous  acid 
(/)  was  added  vitriolic  acid,  drop  by  drop,  till  it  no  longer 
difturbed  its  tranfparency.  After  ftandlng,  the  clear 
liquid  was  decanted  from  the  precipitated  matter  which  had 
taken  place,  and  the  precipitate  with  a fmall  quantity  of 
water  was  thrown  upon  a filter.  The  filtered  and  decanted 
liquids  mixed  together  were  boiled  till  the  fmell  of  nitrous 
acid  ceafed,  and  there  remained  about  half  an  ounce  of 
acid  liquor,  which  being  filtered  to  feparate  the  vitrlolated 
lime  precipitated  during  evaporation,  folfil  alkali  was  added 
to  perfeftly  faturate  it.  During  this  union  there  was  an  efFer- 
vefcence  and  a feparation  of  more  vltriolated  lime,  which  being 
removed,  the  faturated  liquor,  by  cryftallizatlon,  afForded 
nearly  26  grains  of  cryftals  of  phofphorated  foffil  alkali,  be- 
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fides  a little  cubic  nitre,  vitrioLitcd  foffil  alkali  and  iron, 
with  fome  veftiges  of  calx  of  antimony,  and  phofphorated 
lime. 

The  precipitate  thrown  down  on  adding  vitriolic  acid,  and 
left  upon  the  filter,  weighed  when  dried  26,1  grains,  and  was 
vitriolated  lime,  with  a minute  portion  of  calcined  antimony 
and  iron. 

The  6,5  grains,  p.  14,  left  on  evaporation  to  drynefs  of  the 
fecond  folution  In  nitrous  acid,  confifted  of  nearly  three  grains 
of  calcined  antimony,  and  the  reft  phofphorated  lime,  with  a 
little  iron. 

1.  It  appears  from  the  above  experiments  with  nitrous  acid, 
that  this  menftruum,  by  two  afFufions,  in  a large  proportion, 
aided  by  trituration,  digeftion,  and  heat,  diflblved  -1-2:4- 
James’s  Powder  that  had  been  expofed  to  the  adllon  of  water 
and  acetous  acid  ; but  from  the  fmallnefs  of  the  quantity  con-^ 
tained  in  the  nitrous  acid  the  fecond  time  it  was  applied,  and 
from  its  being  piinclpally  calcined  antimony,  not  more  than 
two  of  the  fix  grains  afforded  by  this  folution,  perhaps,  fbould 
be  confidered  to  be  difolved^  for  the  reft  may  be  fuppofed  to  be 
merely  fuf pended. 

The  firft  folution  alfo  in  this  menftruum  was  not  filtered, 
and  the  acid  was  conliderably  redundant,  and  there  was  found 
in  it  feveral  grains  of  calcined  antimony.  The  real  quantity 
djjfolved  might  therefore  probably  be  eight  grains  lefs  than 
the  above  308  ftated.  According  to  this  mode  of  calculation, 

the  proportion  of  the  foluble  part  of  James’s  Powder  in 
nitrous  acid  is  or  about  J-', 

2.  The  whole  of  this  foluble  part,  except  a little  calx  of 
antimony,  is^  decifively,  phofphorlc  acid  and  calcareous  earth  : 

which 
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which  two  fubftances  may  reafonably  be  fuppofed,  fromthefc 
experlmentSj  to  have  been  united  together,  and  to  have  been 
in  the  (late  of  phofphorated  lime  in  this  powder,  Confe« 
quently,  the  proportion  of  this  phofphorated  lime,  confidered 
as  the  foluble  part  of  James’s  powder  in  thefe  experiments 
with  nitrous  acid,  appears  to  be  per  cent*  making  a dedu£lion 
of  I per  cent,  for  the  antimonlal  calx  contained  in  the 
nitrous  acid  in  the  above  experiments.  It  is  however  already 
obvious  to  fufpe£t,  that  the  powder  which  refifted  folution  in 
this  meiiftruuni  may  contain  more  phofphorated  lime  % and 
this  confideratioii  prevents  me  afligning  at  prefent  the  above  40 
per  cent,  as  the  whole  quantity  of  it  in  James’s  Powder,  It 
cannot  however,  I think,  be  a fmaller  proportion, 

I do  not  reckon  the  calx  of  iron  in  thele  calculations,  be« 
caufe  it  Is  In  too  fmall  a quantity,  and  is  apparently  only  to 
to  be  looked  upon  as  an  accidental  extraneous  lubftance,  I 
fuppofe  too,  that  the  water  and  acetous  acid  applied  to  the 
James’s  Powder  ufed  in  thefe  experiments,  carried  off  a propor- 
tion of  its  ingredients  equal  to  that  in  the  remaining  powder. 


IV,  JVlth  marine  acid. 

The  132  grains  of  heavy,  white,  taftelefs  powder,  the 
refiduum  after  boiling  240  grains  of  James’s  Powder 
in  nitrous  acid,  till  it  had  diffolved  that  part  for  which 
it  has  any  confiderable  affinity,  p.  14.  were  digefted  for 
twenty-four  hours  in  eight  ounce-meafures  of  marine  acid, 
the  fpecific  gravity  of  which  was  1,170,  and  diluted  with  half 
its  bulk  of  diftilled  water.  This  mixture  was  dhlillcd  in  a 
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gentle  heat  till  there  remained  about  two  ounce -meafures  of  a 
very  turbid  liquor.  After  ftanding  In  a jar  two  days,  it  depo- 
fited  a clofe  white  fediment,  obvioufly  much  lefs  In  bulk  than 
the  powder  added  to  this  menftruum  ; and  nearly  one  ounce 
meafure  and  three  quarters  of  clear  yellow  liquid  were  drawn 
off,  by  means  of  a fiphon,  which  was  marked  N""  i. 

The  diftllled  liquid,  which  was  merely  diluted  marine  acid, 
was  poured  back  on  the  fediment  and  remaining  liquid  ; and 
after  digeftlon  twenty-four  hours,  this  mixture  was  diftilled  as 
before,  till  there  remained  about  one  and  a half  ounce-mea- 
fure ; but  after  ftanding  in  a jar  feveral  days,  the  quantity  of 
-fediment  depofited  was  apparently  as  great  as  before  the  fecond 
application  of  “this  menftruum.  The  clear  liquor  was  drawn 
off  as  before,  and  marked  2.  The  diftilled  liquor  being 
found  to  be  merely  diluted  marine  acid,  was  poured  on  the 
remaining  liquid  and  fediment  a third  time;  and,  after  di- 
geftion,  the  diftillatlon  was  repeated  as  before.  The  remain-* 
ing  liquid  having  ftood  upon  the  fediment  fome  time,  one 
ounce-meafure  of  clear  liquor  was  drawn  off,  and  marked  N* 
3.  The  fediment  did  not  appear  diminifhed  by  this  third  dift 
tillation ; but,  as  the  decanted  liquid,  3.  was  found  to 
contain  a fmall  quantity  of  fome  fubftance  diflblved  or  fuft 
pended  in  it,  the  marine  acid  diftilled  in  this  experiment  was 
poured  a fourth  time  on  this  refiduum,  and  after  digeftlon 
boiled.  Having  ftood  feveral  days,  the  clear  liquor  was  de- 
canted, and  marked  N""  4.  To  the  refiduum,  after  thefe  four 
affufions  of  marine  acid,  one  ounce  of  boiling  diftilled  water 
was  added,  and  this  mixture  was  poured  on  a filter.  The  pow- 
der upon  the  filter  being  well  dried,  was  found  to  weigh  60,1 
grains. 
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Tn  the  ounce  of  boiling  water  that  liad  been  filtered  from 
tills  refidiium,  I could  find  nothing  but  fonie  minute  particles 
of  that  fubftance  and  vcftiges  of  iron.  Two  or  three  drops  of 
the  liquor,  i.  added  to  three  ounces  of  diftllled  water,  pro- 
duced. a pretty  confiderable  milklnels ; and,  on  ftanding,  a 
clofe  white  fediment  was  depofited.  Two  or  three  drops  of 
the  liquor,  2.  produced  lefs  milkinefs  and  Icdirnent  in  the 
quantity  of  water  juft  mentioned  than  i.  N°  3.  fcarcely 
diminiflaed  the  tranfparency  of  diftllled  water  ; and  N°  4.  did 
not  aftedl  it  all.  The  liquids,  3.  and  4.  were  diftllled  till 
there  remained  about  two  drachm- meafures  of  clear  brown 
liquid,  with  a cloudy  fediment.  3,  being  poured  into  twa 
ounces  of  diftllled  water  fcarcely  made  it  milky ; and 
4.  did  not  dimlnlfh  the  tranfparency  of  water  at  all.  On 
evaporating  to  drynefs  thefe  mixtures  of  the  liquors,  N°  3. 
and  4,  with  diftllled  water;  that  with  N'"  3.  left  a yellowifli 
dry  fediment  which  weighed  3,1  grains  ; and  that  of  4.  left 
2,2  grains  of  fediment.  Nothing  but  calx  of  antimony  could 
be  difcovered  In  thefe  fediments.  They  were  reducible  readily 
w^lth  tartar ; fcarcely  fufible  in  the  fpoon ; but  with  phofphoric 
acid  eafily  melted  into  an  opaque  yellowifli  globule. 

The  liquor,  marked  i.  being  poured  into  twenty- four 
ounces  of  diftllled  water  produced  a very  milky  appearance ; 
and  the  fame  appearance,  but  in  a much  lefs  degree,  enfued 
on  pouring  the  liquor  N""  2.  into  this  quantity  of  pure  water. 
After  ftanding  feveral  days,  a white  fediment  being  depofited 
from  a clear  watery  fluid,  the  clear  liquid  was  drawn  off  by 
means  of  a fiphon,  and  the  fediments  being  dried,  that  of 
N°  I.  weighed  51  grains ; that  of  N°  2.  weighed  6,15  grains  1 
and  both  were  found  to  be  purely  Algaroth  powder.  The  wa» 
tcTj  vl%^  48  ounces,  in  wTIch  thefe  precipitates  fell,  being 

evaporated 
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evaporated  to  drynefs,  left  a little  more  than  four  grains  of  an 
infufible  kind  of  fediment,  which  was  calx  of  antimony,  like 
that  of  3.  and  4.  with  a minute  portion  of  Algaroth  powder 
and  iron. 

The  605I  grains,  p.  21.  which  refilled  folutioii  in  marine 
acid,  were  a lighter  powder  than  James’s  Powder  itfelf, 
rather  gritty,  quite  taftelefs.  This  powder  was  digeftcd  in 
one- ounce  meafure  of  concentrated  nitrous  acid  mixed 
with  two  of  acid  of  fait  for  a w^eek  ; and  then  this  mixture 
was  diluted  with  four  ounces  of  dlftilled  water,  and  gently 
boiled  till  it  was  reduced  to  about  two  ounce»mcafures.  On 
cooling  and  ftanding  feveral  days,  a fediment  of  the  fame 
kind  apparently,  and  in  the  fame  quantity  as  before  evapo- 
ration, was  depofited,  and,  after  ftanding,  a clear  yellow  liquid 
was  drawn  oft.  The  fediment,  well  dried,  weighed  55  grains. 
The  decanted  liquor  being  reduced  by  evaporation  from  one 
and  a half  ounce  to  about  two  drachm-meafures,  a fediment, 
while  hot,  appeared,  which  was  calx  of  antimony,  with  a 
minute  portion  of  earthy  matter  that  had  fome  properties  of 
pliofphorated  lim.e  and  calx  of  iron.  A little  of  the  clear 
liquor  on  this  fediment  being  dropped  into  water  produced  no 
mllkinefs,  nor  fediment,  after  ftanding  ; but  the  whole  of  this 
clear  liquor,  with  fediment,  being  evaporated  to  drynefs,  af- 
forded four  grains  of  the  fame  kind  of  infufible  calx  of  anti- 
mony, mentioned  to  have  been  obtained  from  the  acid  liquors, 
N'"  3.  and  4.  above  mentioned. 

It  appears  then,  that  by  repeatedly  digefting  and  boiling  in 
marine  acid,  and  In  nqua  regia^  that  part  of  James’s  Powder 
which  refifted  folutioii  in  nitrous  acid,  which  was  P*  ^9* 

77  grains  were  carried  off*  by  thefe  menftrua  ; but  coiifidering 
the  fmall  proportion  contained  in  thefe  acids  after  the  two  firft 
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afFufions,  which  ^lffbrc!ed  57915  grains,  p.  22.,  and  fuppofing 
the  calx  to  be  neither  increafed  nor  diminiflied  In  weight  by 
the  acids,  the  real  quantity  of  foluble  and  fufible  calx  of  anti- 
mony may  be  fliated  to  be  that  of  Algaroth  powder ; for 
the  other  kind  of  antimonial  calx  obtained  by  fubfequent  affii- 
fions  was  probably  only  Jufpended.  Confequently  240  grains- 
of  James’s  Powder  afforded,  by  the  above  experiments  with 
marine  acid,  57,15  grains  of  Algaroth  powder,  and  19,85 
grains  of  a lefs  foluble  and  more  difficultly  fufible  calx  of  anti- 
mony, with  a fmall  proportion  of  phofphorated  lime.  The 
refiduum,  amounting  to  55  grains,  was  of  courfe  next  exa- 
mined. 

Experiments  upon  the  part  of  James’s  Powder  which  was. 

infoluble  in  the  above  menfrua. 

{f)  A few  grains  of  this  Infoluble  fubftance  could  neither 
be  melted  nor  carried  off  in  vapour  by  means  of  the  flame  of  a. 
candle  applied  to  it  upon  charcoal,  and  alfo  in  the  fpoon,  with 
the  bloW'pipe ; but, 

{h)  Mixed  with  an  equal  weight  of  tartar,  it  melted  on 
charcoal;  and,  while  in  fufion,  fmall,  apparently,  metallic 
grains  were  diftindlly  perceived;  and  on  cooling  they  could  be 
feen,  even  without  a lens,  adhering  to  an  irregularly  figured,, 
opaque,  whitifh  mafs.  Sometimes  flight  explofions  were 
heard  while  the  flame  was  applied.  The  metallic  grains  ap- 
peared more  diftindlly  when  this  powder  was  mixed  with  one- 
third  of  its  weight  of  powdered  calcined  bone,  than  in  James’s 
Powder. 

(r)  Ten  grains  of  this  powffier  were  melted  as  above  men- 
tioned, by  repeatedly  applying  flame  with  the  blow-pipe  to 

tw^o 
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two  or  three  grains  of  it  at  a time  naixed  with  tartar.  The 
opaque  whitiili  mafles,  with  metalUc  grains  in  them,  thus  ob- 
tained, being  pulverized,  were  digeded  and  gently  boiled  in 
diluted  nitrous  acid.  The  filtered  lolution  afforded  nitre,  and 
nitrous  acid  in  a free  ftate,  the  greateft  part  of  which  luper- 
abundant  acid  being;  carried  off,  the  lixivium  did  not  whiten 
copper,  or  throw  down  any  calx  but  iron  with  Pruflian  alkali. 
The  refiduum  that  refifted  folution  in  nitrous  acid  was  digefied 
and  gently  boiled  in  aqua  regia.  On  ftanding  it  was  decanted, 
and  this  decanted  liquid  being  heated,  to  carry  off  fuper- 
abundant  acid  and  water,  it  afforded  on  mixture  with  w^ater' 
1,2  grain  of  Algaroth  powder,  and  no  metallic  matter 
could  be  detefted  in  the  water  excepting  a little  iron.  A fmall 
part  only  .being  diffolved  by  the  aqua  regia,,,  the  refiduum  was 
expofed  to  the  flame  of  a candle  with  tartar  as  before ; and,, 
by  the  aid  of  a lens,  I could  juft  perceive  two  or  three  metallic 
grains  in  the  fuled  mafs.  To  this  mafs  the  aqua  regia  was 
again  applied,  and  0,15  grain  of  Algaroth  powder  was  ob- 
tained, and  no  other  metallic  calx  was  found  but  Iron.  A 
third  affufion  of  aqua  regia  indicated  an  exceedingly  minute 
portion  of  Algaroth  powder ; but  I could  afterwards  per- 
ceive no  more  metallic  grains  in  the  refiduum  expofed  to 
• flame  with  tartar,  nor  obtain  more  Algaroth  powder  from,  the 
folution  of  the  fufed  mafs  in  aqua  regia.  The  refiduum  that 
.refifled  folution  melted  readily  with  a little  phofphoric  acid 
into  an  opaque,  fomewhat  yellowifli,  white  globule,  not  un- 
like calcined  bone  fufed  with  phofphoric  acid,  and  a minute 
portion  of  flowers  of  antimony.  The  quantity,  however,  of 
this  refiduum  was  fo  fmall,  that  I delpalred  of  determining  its 
nature  further  by  more  experiments. 
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Having  found  that  this  infoluble  powder  would  not  melt 
with  fulphur  when  heated  red-hot^  I made  the  following 
experitnent, 

(^d)  Twenty  grains  of  it  being  mixed  with  three 
times  its  weight  of  fulphur,  were  put  into  one  of  Mr, 
Wedgwood’s  crucibles  that  would  contain  one  ounce-mea- 
fure,  which,  with  a cover  well  luted  on,  was  put  into  a three- 
inch  Englifla  crucible,  and  calcined  bone  in  powder  filled  the 
fpace  between  the  two  crucibles.  After  expofing  this  charge 
to  a red  heat  half  an  hour,  and  in  a white  heat  ten  minutes, 
the  crucibles  were  cooled  ; and  being  opened,  the  pyrometer 
piece  of  Wedgwood  in  the  bone  afhes  was  found  to  indicate 
65°,  and  the  mixture  in  the  inner  crucible  had  apparently  been 
melted  into  a refin-llke  mafs  that  adhered  firmly  to  the  fides  of 
the  veffel.  Twenty-eight  grains  were  feraped  off,  which,  after 
digeflion  and  boiling  in  marine  acid,  aflTorded  fix  grains  of 
Algaroth  powder.  A great  deal  of  hepatic  air  was  difeharged 
during  this  folution,  and  very  little  fulphur  w^as  left  on  the 
filter  with  the  part  not  diflolved  by  the  marine  acid.  This 
undifl'olved  part,  which  weighed  fix  grains,  w^as  blackifi-),  tafte- 
lefs,  not  heavy.  It  was  infufible  with  the  blow-pipe,  both 
alone,  and  mixed  with  fulphur  and  tartar  ; but  wfith  phofphoric 
acid  it  melted  into  a blackifh  fcoria-like  mafs.  1 could  only 
conjedlure,  that  this  laft  part  was  antimonial  calx,  fo  far  vitri- 
fied w’ith  phofphorated  lime  as  to  be  neither  foluble  nor  redu- 
cible or  fufible,  except  with  phofphoric  acid. 

(e)  By  a fimilar  experiment,  but  with  alkali  of  tartar 
tw^enty  grains,  fulphur  thirty  grains,  and  ten  grains  of  this 
infoluble  part  of  James’s  Powder,  a fufed  mafs  was  obtained 
that  pariially  diflolved  in  water,  and  afforded  kermes  mineral 
.on  pouring  an  acid  into  this  folution  ; but  a great  part  was 

infoluble 
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Infoluble  in  water  and  acids,  and  feemed  to  be  of  the  fame 
nature  as  the  fix  grains  of  refiduum  juft  mentioned  (^/). 

I could  only  conclude  from  thefe  experiments  on  this  info- 
luble  matter,  that  it  contained  calx  of  antimony  ; but  as  to  the 
proportion  of  it,  and  the  other  fubftance  with  which  it  is 
joined,  I conjedlure  that  it  may  be  about  half  the  quantity  of 
the  infoluble  powder;  and  that  the  other  half  is  antimonial 
calx  and  phofphorated  lime,  fo  highly  calcined  and  vitrified 
together  as  to  refift  folution  in  acid  menftrua,  decompofition  by 
charcoal,  and  fufion  with  fixed  alkalies,  but  not  by  phofphoric 
acid. 

I ftiould  not  have  been  fatisfied  with  here  terminating  this 
analyiis  without  enquiring  further  into  the  nature  of  this  info- 
luble matter  ; but  1 difcontinued  this  analytic  inveftigation  in 
order  to  derive  light  from  the  fynthetic  experiments  which 
will  be  related  hereafter. 

Thefe  laft  experiments  feem  to  (hew,  that  the  proportion  of 
antimonial  calx  is  not  fo  great  as  might  have  been  afligned  from 
the  experiments  with  nitrous  acid,  marine  acid,  and  aqua  regia. 

The  fubftances  and  proportions  of  them,  obtained  from  240 
grains  of  James’s  Powder,  by  the  above  experiments,  are  as 
follow  : 

Grains^ 


Phofphorated  lime,  with  a little  antimonial  calxj  100, 
Algaroth  powder,  . * . . . 575I5 

Infoluble  antimonial  calx,  with  a little  phofphorated 
lime,  195S5 

The  fame  infoluble  calx,  with,  probably,  a little  phof- 
phorated lime,  , * * ^ ^ 55, 

Wafte,  ^ » 0*®  8, 


240,0 

As 
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As  It  may  be  objected,  that  couclufions  drawn  concerning 
the  nature  of  calces  might  be  erroneous  if  nitrous  acid  had 
been  applied  previoully  to  fubftances  containing  them,  I made 
the  following  experiment. 


Experiment  ivith  marine  acid  applied  James’s  Powder^  which 
had  not  been  expofed  to  the  adiion  of  nitrous  acid^  or  any  other 
menjhuum, 

50  grains  of  James’s  powder  were  digefted,  and  gently 
boiled  in  two  ounce*  meafures  and  a half  of  concentrated  ma- 
rine acid  diluted  with  one  ounce  of  dlftilled  water  till  there 
remained  only  about  one  ounce-meafure.  A great  part  of  the 
powder  appeared  to  be  evidently  diflblved.  On  cooling,  cry- 
Italsof  muriated  antimony  were  formed  upon  a white  fediment* 
The  clear  liquid  with  the  cryftals  being  decanted,'  the  fedi- 
ment  was  boiled  twice,  as  before,  with  marine  acid ; but  the 
fecond  affufion  of  this  menftruum  brought  off  but  eight  grains 
of  this  powder,  and  the  third  only  four  grains.  The  remain- 
ing fediment,  being  well  dried,  weighed  14  grains.  Now  it 
;has  been  fliewn  already,  that  the  nitrous  and  marine  acids,  fuc- 
xeflively  applied,  diflblved  4:^45  ^hout  60  grains ; 

and  In  the  prefent  experiment,  the  marine  acid  diflTolved  14., 
which  is  in  the  proportion  of  or  nearly  fo  that,  on 

account  of  the  trifling  difference  in  chefe  proportions,  it  may, 
perhaps,  be  fairly  concluded,  that  the  properties  of  the  calx  in 
JA  MEs’s  Powder  are  not  altered  by  nitrous  acid  to  affebl  Its 
folubility  in  marine  acid.  And  further,  this  infoluble  powder 
in  the  prefeitt  experiment  was  found  to  have  the  fame  proper- 
ties as  that  in.the  former  experiments. 


To 
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To  know  whether  James’s  Powder  contained  any  fubftance 
that  could  be  decompofed  by  mild  fixed  alkallesj  the  following 
experiments  were  made, 

Thefe  experiments  with  fixed  alkali  feemed  to  be  efpecially 
neceffary,  becaufe  phofphoric  acid,  limcj  and  antlmonial  calx^ 
are  ingredients  in  James’s  Powder;  and  It  was  obvious  to 
fufpedl,  that  this  acid  might  be  united  with  calx  of  antimony 
as  well  as  with  lime;  which  phofphorated  antimony  would  be 
decompofed  by  alkalies,  and  yield  phofphorated  alkali. 

Experiments  with  fixed  alkalies^ 

loo  grains  of  James’s  Powder  were  boiled  in  fix  ounces  of 
water,  with  50  grains  of  mild  alkali  of  tartar,  for  three  hours, 
and  then  the  remaining  liquid  was  filtered,  and  evaporated  to 
drynefs ; but  the  matter  left  after  evaporation  was  nothing  but 
the  alkali  ufed  in  the  experiment,  with  a little  of  the  powder 
itfelf. 

The  refult  was  the  fame  on  making  the  experiment  with 
cryftalllzed  mineral  alkali  inflead  of  alkali  of  tartar. 


Synthetic  Experiments^, 

ALTHOUGH  the  inability  to  prepare  James’s  Powder 
would  not  prove  the  above  conclufions,  with  refpeft  to  its  com« 
pofition,  to  be  erroneous ; the  being  able  to  compofe  a fubftance 
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poficffing  all  the  fame  properties  as  James’s  Powder,  bj 
uniting  or  mixing  together  the  fubftances  (loewn  by  the  above 
analvfis  to  enter  into  its  compofition,  would  afford  all  the 
proof  and  demoiiftration  which  can  be  had  in  the  fcience  of 
ehemiftry. 

The  above  analyfis  fliewed  no  efiTential  ingredients  of 
James’s  Powder  but  antimonial  calces,  phofphoric  acid,  and 
calcareous  earth,  which  two  lafe  fub fiances  appeared  to  be 
united  together;  but  it  would  have  been  vain  and  unneceflary 
labour  to  have  attempted  to  make  this  powder  by  mixtures  of 
any  of  the  commonly  known  calces  of  antimony  and  phof- 
phorated  lime ; becaufe  none  of  them,  from  their  well  known 
qualities,  could  form  a powder  of  the  fame  colour  and  fpecific 
gravity  as  James’s  Powder,  and  like  it  partially  foluble  in 
acids.  From  the  above  experiments,  however,  the  proba- 
bility was  evident,  that  this  fubflance  might  be  made  by  cal- 
cining together  antimony  and  bone-aflies;  whicli  operation 
produces  a powder  called  Lire’s  and  Schaw'Anberg’s  fever- 
powder;  a preparation  deferibed  by  Schroder  and  other  chemifts 
1 50  years  ago.  The  receipts  for  this  preparation  differed  in  the 
proportion  of  the  antimony  to  the  bone  afhes,  and  in  the  flate 
of  the  bone ; fome  dlredlng  bone  fhavings  to  be  prevloufly 
boiled  in  water;  others  ordered  them  to  be  burnt  to  afhes  be- 
fore calcining  them  with  antimony  ; and  In  other  prefcriptloiis 
the  bone  fhavings  were  direfted  to  be  burnt  with  the  antimony. 
According  to  the  receipt  in  the  poffeflion  of  Mr.  Bromfield, 
by  which  this  powder  was  prepared  forty-five  years  ago,  and 
before  any  medicine  was  known  by  the  name  of  James’s 
Pow^der,  two  pounds  of  hart’s  horn  fhavings  muft  be  boiled 
to  diiTolve  all  the  mucilage,  and  then,  being  dried,  be  cal- 
cined with  one  pound  of  crude  antimony,  till  the  fmell  oP 

fulphur 
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‘fulphur  ceafes,  and  a light  grey  powder  is  produced.  The 
fame  prefcription  was  given  to  Mr.  Willis,  above  forty  years 
ago,  by  Dr.  John  Eaton,  of  the  College  of  Pliyficians, 
with  the  material  addition,  however,  of  ordering  the  calcined 
mixture  to  be  expofed  to  a great  heat  in  a clofe  veffel  to  render 
it  white^  Mr,  Turner  made  this  powder  above  thirty  years 
ago  by  calcining  together  equal  weights  of  burnt  harps  horn 
and  antimony  in  an  open  veflel,  till  all  the  fulphur  was  driven 
off,  and  the  mixture  was  of  a light  grey  colour.  He  likewife 
was  acquainted  with  the  fadt,  that  by  a fufficient  degree  of  fire 
in  a clofe  vefiel  this  cineritious  powder  turned  ^d)hite  Mr, 
Turner  alfo  prepared  this  pow^der  with  a pound  and  a Iralf  of 
hart’s  horn  fhavings  and  a pound  of  antimony,  as  w^ellaswirh 
fmaller  proportions  of  bone.  Schroder  prclcribes  equal 
weights  of  antimony  and  calcined  hart’s  horn  ; and  Poterius 
and  Michaelis,  as  quoted  by  Frederic  Hoffman,  merely 
order  the  calcination  of  thefe  two  fubftances  together  (afiigning 
no  proportion),  in  a reverberatory  fire  for  feveral  days.  In  the 
Pharmacopoeia  of  1788,  this  powder  is  called  Pulvis 
antimonialis  and  it  is  diredled  to  be  prepared  by  calcining  toge- 
ther equal  weights  of  hart’s  horn  flravings  and  antimony. 

Powders  made  from  various  proportions  of  antimony  and 
bone-afhes,  after  folution  in  nitrous  acid,  left  a refiduum  of 
antimonial  calx  much  lefs  or  greater  In  quantity  than  Jameses 
Powder  did  by  the  fame  menftruum,  except  two  of  Mr.  Tur- 

It  is  probable,  that  this  powder  was  made  for  feveral  years  with  merely  tlie 
heat  neceffary  to  carry  off  the  fulphur  and  calcine  the  bone,  in  an  open  veffel 
over  a charcoal  fire  in  a common  grate,  and  confequently  it  was  of  a light  clay  or 
afh  colour.  In  this  manner,  IMr.  Bromfield  told  me,  he  prepared  ScHAwn‘\N- 
berg’s  Powder  46  or  47  years  ago.  Its  property  of  turning  wJ^ite  in  a greater 
degree  of  fire  appears  to  have  been  a fubfeqnent  difeovery. 
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ner’s  proportions,  ‘u/s.  two  parts  of  antimony  and  one  of 
calcined  bone,  and  equal  weights  of  bone  fhavings  and  anti- 
mony. The  quantity  of  this  calx  was,  however,  greater  in 
the  powder  from  the  former  of  thefe  two  laft  proportions  than 
the  latter  of  them ; which  latter  correfponded  fometimes 
exafily,  and  always  nearly,  with  the  weight  of  the  calx  from 
a piven  weip;ht  of  James’s  Powder.  This  calx  afforded  alfo 
the  fame  proportion  of  Algarotb.  powder  as  the  calx  In  James’s 
Powder ; and  the  Infoluble  part  of  the  calx  afforded  metallic 
grains  like  thofe  from  the  infoluble  part  of  the  calx  in  that 


powder. 

I found  then  an  exa3  correfpondence  between  what  I confi- 
der  to  be  the  efl'ential  and  peculiar  properties  of  James’s  Powder, 
and  the  properties  of  a powder  made  by  uniting  or  mixing 
together  the  ingredients  of  James’s  Powder  found  by  analyfis. 
But,  In  order  to  flaew  the  Identity  or  difference  of  the  qualities 
of  thefe  two  fuhftances,  I made  comparative  obfervations  on 
them,  and  repeated  the  above  analytic  experiments  on  James’s 
Powder  with  the  preparation  made  by  calcining  together  equal 
weights  of  bone  fliavings  and  antimiOny,  in  an  open  veflel,  to 
carry  off  the  lulphur,  and  then  in  clofe  veffels  applying  fuch  a 
degree  of  fire  as  to  render  them  white ^ that  is,  on  the  fame  pre- 
uaratioii  as  the  Puhis  anilmonlaUs  of  the  London  Pharmacopoeia. 

Firft,  I compared,  more  particularly,  the  fenfible  qualities 
of  feveral  different  fpecimens  of  James’s  Powder  with  various 
parcels  of  the  Puhis  antimonialis  made  by  different  chemifts. 
All  of  thefe  would  be  called  white  powders,  but  not  two  of 
them  were  fo  in  the  fame  degree.  Moif  of  the  papers  of  iht  Pul- 
vis  antimonialis  were  whiter  than  thofe  of  James’s  Powder  ; hut 
others  were  of  a very  light  ftone  colour,  and  fome  had  a fhade 
of  yellow,  fo  as  to  refeiijble  very  exafliy  James’s  Powder ; 
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but  all  the  parcels  of  James’s  Powder  had  either  a fiiade  of 
yellow  or  of  fione  colour,  and  none  were  perfectly  white,  or 
fo  white  as  fome  fpecimens  of  the  Pulvis  antirmnialis.  Some 
of  the  parcels  of  James’s  Powder  and  of  the  Pulvis  aniimofjP 
alts  tailed  bralTy  ; and  other  Ipecimens  of  both  powders  had  no 
tafte.  , All  of  thefe  powders  v/ere  gritty.  Mod:  of  the  parcels 
of  the  Pulvis  antimoniaUs  were  a little  fpecificaily  heavier  than 
thofe  of  James’s  Powder.  The  fpeciiic  gravity  of  both  pow- 
ders was  increaied  by  expofing  them  to  fuch  a degree  of  fire  as 
brought  them  into  almofl:  a lemi-vitrified  date;  and,  on  tlie 
contrary,  the’  ipecific  gravity  of  the  Pulvis  antimoniaUs  v/as 
lefs  than  it  is  in  its  ulual  date,  wlien  made  in  fuch  a degree  of 
fire  that  the  mixture  preierves  the  powdery  form. 

The  experiments  wuth  wuater  on  the  Pulvis  antimoniaUs  pro- 
duced the  lame  kind  of  appearances,,  but  more  flightly  than 
thofe  with  Tames’s  Powder ; for  the  hot  folution  of  the  for- 
mer  grew  lefs  milky  on  cooling  than  that  of  the  latter,  and 
on  evaporation  to  drynefs  lels  fediment  was  found  of  the  folution 
of  Pulvis  antimoniaUs  than  after  chat  of  James’s  Powder^'. 

The  experiments  with  acetous  acid  on  the  Pulvis  antimonU 
alis  (hewed,  that  this  mendruiim  diffolved  fometimes  a greater, 
and  fometimes  a fmalier  proportion  of  it  than  of  James’s  po\¥- 
der  ; and  the  difiblved  matter  was  found  to  be  antimonial  calx, 
phofphorated  lime,  and  calx  of  iron,  and  no  other  fubdance. 

It  has  been  already  faid,  that  the  proportion  of  foluble  mat- 
ter in  nitrous  acid  was  the  fame,  or  nearly  fo,  of  the  Pulvis 
antimoniaUs  as  that  of  James’s  Pow^der ; and  this  diffolved 
matter  was  phofphoric  acid,  calcareous  earth,  with  a little  anti- 
monial calx,  and  a minute  portion  of  calx  of  iron,  as  exadly 


The  reafon  for  this  difFcrenee  is  aligned  in  another  place. 
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as  could  be  expefted  from  the  nature  of  the  fubftances  and  the 
experiments,  in  the  fame  proportion  as  thofe  in  James’s  Powder^ 

I'he  Algaroth  powder,  obtained  by  means  of  folution  of  the 
Pulvis  antimonlalh  in  marine  acid,  was  In  the  fame  proportion 
as  nearly  as  could  reafonably  be  expedled  from  the  nature  of 
the  experiments  as  that  obtained  from  James’s  Powder.  And 
the  part  that  refiftcd  folution  in  this  menftruum  was  partially 
reducible  to  a metallic  form,  and  had  otherwife  the  fame  pro- 
perties, as  far  as  difcovered,  as  the  infoluble  part  of  James’s 
Powder. 

Having  now  formed  a powder  pofielfedof  properties  fimilar  in 
lund  to  every  one  of  thofe  afcertained  in  James’s  Powder,  with 
fcarcely  any  difference  In  the  degree  of  them,  if  it  be  thought  that 
among  thefe  properties  are  thofe  which  are  eliential  and  pecu- 
liar ones  of  James’s  Powder,  the  conclufion  that  thefe  two 
are  the  fame  kind  of  things  rnuft  be  admitted  to  be  juft.  The 
nature  of  one  of  the  ingredients  of  James’s  Powder,  viz,  the 
irreducible  part  of  the  infoluble  matter,  p.  342.  is  not  fully 
elucidated  by  the  lynthetic  experiments ; but  in  fo  far  as  they 
ftiew,  that  this  part  equally  exifts  In  the  powder  formed  by 
calcining  together  antimony  and  bone,  which  is  concluded  to 
be  James’s  Powder,  the  objedion  againft  the  coiiclunon  with 
refpeft  to  the  identity  of  the  two  fubftaiices,  on  the  ground  of 
this  inconfiderable  part  of  James’s  Powder  not  being  well 
underftood,  muft  be  of  little  weight. 

Several  reafons,  more  interefting  to  myfelf  than  to  the  Society, 
induced  me  to  authenticate  by  additional  teftimonies  thofe  ana- 
lytic experiments,  which  may  be  confidered  to  be  more  decifive 
tlian  the  reft  for  eftablKhing  the  identity  of  James’s  Powder,  and 
a powder  formed  by  calcl'cdng  together  antimoi:iy  and  bone- allies. 
1 therefore  rcquefted  Mr.  Cavallo  and  Mr.  Turner  to  be 

prefent 
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prefen t when  I made  thofe  experiments  on  the  Puhis  antlmoni- 
alis^  prepared  by  Mr.  Griff  in,  of  Apothecaries’  Hall,  and  James’s 
Powder.  Having,  In  the  prefence  of  thefe  tvvoGentlemen^*,  broken 
the  feal  of  a phial  of  James’s  Powder,  bought  of  F.  New- 
EERY,  and  taken  out  of  it  the  quantity  required  for  the  oqae- 
riments,  the  bottle  was  again  lealed  by  Mr.  Cavallo  with 
his  feal,  as  W’el!  as  the  phial  from  which  was  taken  the  Pulvis 
ant  im  on  I alls.  Should  any  experiments  be  publiihed,  whidi 
eftablifh  different  conclufions  from  thofe  contained  in  tliis  Pa- 
per, with  refpecl  to  the  identity  of  thefe  two  powders,  I (hall 
be  happy  to  endeavour  to  afeertain  the  truth  by  experiments,  on 
the  remaining  parcels  of  the  two  powders,  in  the  prtfence  of 
competent  judges. 

I fliall  next  relate  the  experiments  made  with  the  view  of 
confirming  of  invalidating  the  conclufions  drawn  from  the 
above  analyfis,  with  refpeft  to  the  ingredients  and  proportions 
of  them  In  James’s  Powder;  and  by  which  I efpeclally  en- 
deavoured to  make  fuch  nntimonial  calces  as  this  fubftaiice 
contains,  by  procefles  different  from  thofe  above  related. 

exp.  I.  (^)  Hart’s  horn  ffiavings,  of  fix  different  parcels^ 
well  dried,  feparately  calcined  in  the  fame  manner,  and  appa- 
rently to  the  lame  degree  as  when  calcined  with  antimony  to 
make  Pile’s  Powder,  aflhrded  a light  brown  coarfe  powder, 
with  a few  thin  light  black  pieces,  and  loft  from  43  to  48  per 
cent,  of  their  weight.  The  mean  lofsof  weight,  of  courfe,  was 
45 1 per  cent 4 

(f)  This  calcined  bone  Qf),  being  pulverized,  was  expofed 
to  a greater  degree  of  fire,  in  clofe  veilels,  than  that  neceffary 
to  render  the  calciiicd  rrfixture  of  antimony  and  bone-alhes 
white.  Tlie  lofs  of  w^eight  by  this  fecond  calcination  or  expo- 
fure  to  fire  w’-as  from  two  to  three  per  cent. ; and  the  allies 

Dr.  Clarke  alfo  v/as  prelent  at  the  beginning  of  thefe  experiments. 
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were  as  white  as  fiiow.  The  total  mean  lofs  of  weight,  by 
thefe  two  calcinations,  was  then 

EXP.  II.  2COO  grains  of  coarfely  powdered  antimony  were 
calcined  In  an  earthen  difii,  as  in  making  Lile’s  Powder,  by 
conftantly  raking  them  about  for  above  three  hours.  During 
a great  part  of  this  time  the  veflel  was  red  hot  at  the  bottom ; 
and  for  the  laft  hour  the  fulphureous  fumes  had  entirely  ceafed. 
The  calx  thus  produced  was  of  a pale  bluifh  colour;  it  melted, 
in  a low  degree  of  heat,  Into  an  opaque,  fcoria-like  brittle  mafs  ; 
it  yielded  no  hepatic  air  with  marine  acid ; it  weighed  1409 
grains,  or  the  antimony  loft  nearly  29!  per  cent.  The  pyro» 
meter  in  the  veffel  with  the  antimony  during  its  calcination, 
was  contradled  to  the  6th  degree  of  Wedgwood’s  fcale. 

The  fum  therefore  of  the  lofs  of  antimony  and  bone  by  cal- 
cination in  this  manner,  feparately,  was  37I  per  cent,  Thefe 
two  fubftances  were  in  the  next  place  calcined  together  in  the 
fame  manner  in  an  open  veffel,  as  above  mentioned. 

EXP.  III.  2000  grains  of  antimony  from  the  fame  parcel  as 
that  in  the  laft  experiment,  and  an  equal  weight  of  hart’s 
horn  fhavings  taken  from  the  fame  parcel  as  thofe  were  in 
E^p.  I.  were  calcined  together  in  the  fame  manner  that  thefe 
fubftances  had  been  feparately.  During  the  firft  quarter  of  an 
hour,  the  mixture  fmoked,  was  black,  fmelled  ftrongly  of 
lulphnr,  and  felt  foft.  For  half  an  hour  more,  the  fmell  of 
fulphur  continued,  the  mixture  turned  brown,  and  the  bone  . 
was  reduced  to  alhes.  At  the  end  of  this  time,  not  only  the 
bottom  of  the  vefiel  might  be  kept  red  hot  without  any  figns 
of  fufion  ; but  the  fmell  of  fulphur,  though  weakly,  conti- 
nued for  half  an  hour  more  in  a heat  to  keep  a great  part  of 
the  mixture  red  hot.  At  this  time  the  fulphureous  fmell  rather 
fuddenly  diftippeared,  and  could  not  be  perceived,  though  a 

little 


mt  the  CompoJitJon  of  Ja^^es’s  Powder. 

little  of  the  mixture  was  made  quite  red  hot  for  a quarter  of 
ail  hour  further;  during  which  no  fume  was  feen,  or  fmell 
perceived.  After  cooling,  a light  grey  or  cineritious  heavy 
powder  was  left;  on  examining  which,  argentine Jpkula  were 
leen  in  the  larger  grains  of  this  calcined  fubflance.  It  weighed 
2200  grains,  therefore  the  lofs  of  weight  was  45  per  cent. 
The  Wedgwood  pyrometer  pieces  indicated  8°,  In  other 
fimilar  experiments  the  lofs,  by  calcination,  was  from  37  to  41 
per  cent,  \ therefore  the  mean  proportion  loft  in  thefe  experi- 
ments muft  be  ftated  at  41  per  cent. 

It  appears,  -that  the  calcination  of  antimony  with  bone- allies 
IS  much  more  fpeedy  than  when  by  itfelf,  but  the  degree  of 
fire  was  a little  greater  in  the  laft  experiment  than  in  that  with 
antimony  alone,  Confidering  the  nature  of  thefe  experiments, 
perhaps,  it  may  be  more  reafonable  to  Impute  the  3!  per  cent. 
greater  lofs  in  this  laft  experiment  than  the  fum  of  the  lofs  in 
Exp.  I.  and  2.  to  the  greater  infenfible  fublimatlon  of  the  calx 
from  more  fire  in  one  cafe  than  in  the  other,  than  to  refer  it 
to  the  larger  quantity  of  air  combined  with  the  metal  in  the 
former  of  thefe  two  laft  experiments, 

FXP.  IV.  The  above  light  clay  or  afli-coloured  powder, 
obtained  in  the  laft  experiment  by  calcining  together  anti- 
mony and  bone,  being  expoied  to  various  degrees  of  fire  from 
20°  to  163°  of  Wedgwood’s  pyrometer,  in  clofe  crucibles, 
was  not  at  all  increafed  in  ' weight,  but  generally  loft  about  5 
per  cent,  when  a pretty  large  quantity,  as  a pound,  was  in  the 
veflel.  A part  of  this  lofs  muft  he  referred  to  the  adhefion  or 
vitrification  of  the  charge  with  the  fides  of  the  crucible,  and 
part  to  the  deficiency  of  the  bone  itlelf,  as  above  fliewn,  by 
further  expofure  to  fire.  I am  fenfible,  that  in  experiments  of 
this  nature  all  calculation  muft  neceflarlly,  to  a certain  degree, 
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be  vague;  yet  it  may  be  of  fome  application  to  obferve,  that 
the  proportion  of  antimonial  calx,  efiimated  to  be  contained  in‘ 
Lile’s  Powder  or  Pulvis  anthnoniaUs^  and  James’s  Pow- 
der, p.  34^.  from  the  analyfis  of  them,  does  not  differ  more 
confiderably  from  the  proportion  of  tliis  calx  than  may,  per- 
haps, be  reafonably  expedled  on  calculation  from  thefe  four  lafl: 
experiments  to  exift  in  them : for  70 1 parts  of  antimonial 
calx,  p.  352.  to  54I  parts  of  bone-alhes,  p.  351.  is  as  about 
56,4  parts  of  this  calx  to  43,6  parts  of  calcined  bone;  and, 
on  analyfis,  James’s  Powder  afforded  of  antimonial 

calx,  and  of  phofphorated  lime,  or  neatly  fo,  p.  ^4^... 

allov^ing  for  the  wafbe, 

EXP.  V.  This  experinaent  (hews  the  degree  of  fire  necefary  to 
render  the  antimony  calcined  with  bone  of  a wiiite  colour; 
and  that  this  whitenefs  doss  not  depend  on  the  air,  but  on  the 
fire. 

(a')  I 500  grains  of  the  calcined  mixture  of  antimony  and 
bone,  Exp.  3.  were  kept  red  hot  in  a clofe  vefiel  for 
half  an  hour.  On  cooling,  I found  the  powder  changed 
from  a ciiicritious  or  clay  colour  to  a wliirifli  colour  with 
a (hade  of  j^ellow.  The  fides  of  the  crucible  were  not  glazed. 
The  pyrometer  in  the  middle  of  the  powder  had  contradled  to 
40°.  This  powder  was  much  inferior  in  whitenefs  to  James’s 
Powder,  being  much  yellower. 

(/^)  Another  parcel  of  the  fame  powder,  Exp.  3.  was 
expofed  in  the  lame  manner,  but  to  a greater  degree  of  fire^ 
in  which  the  crucible  was  almoft  white  hot  for  half  an  hour. 
After  cooling,  the  powder  was  found  changed  to  a loofely 
cohering,  fnow-white,  heavy  mafs,  and  the  fides  of  the  cru- 
cible were  covered  with  a yellow  glaze.  This  mafs,  wdaicli 


was 
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was  eafily  detached  from  the  vefi'el,  was  found  covered  with  a 
yellow  vitreous  coat  over  the  whole  furface  of  it  that  had  been 
in  conta£l  with  the  crucible.  In  the  white  folld,  on  breaking 
it,  many  argentine  fpicula  were  feen.  The  pyrometer  ufed  in 
all  thefe  experiments  indicated  ^1°. 

(e)  1 500  grains  of  the  fame  parcel,  Exp.  3.  were  expofed 
in  an  open  crucible  to  the  fire  of  a melting  furnace  ; no 
fumes  arofe  till  the  crucible  began  to  be  almoft  white  hot. 
After  inverting  another  crucible,  with  a fmall  hole  in  its  bottom, 
the  fumes  continued  to  afeend  at  times  through  the  aperture 
for  a quarter  of  an  hour.  The  crucible  was  then  taken  out  of 
the  fire,  and  on  cooling  a whit'ijh  powder  was  found,  but  no 
glazing,  and  hhe  pyrometer  indicated  cS"".  On  again  expofing 
this  crucible  with  one  inverted  over  it  in  the  melting  furnace, 
but  to  a greater  degree  of  fire,  fiill  more  fumes  arofe;  but,  on 
cooling,  the  charge  was  ftill  in  the  ftate  of  a powder,  though 
whiter  than  before  ; and  the  infide  of  the  inverted  crucible  was 
covered  with  filvery  particles,  and  the  hole  of  it  was  furrounded 
with  argentine  fpicula^  in  a flellated  form.  The  pyrometer 
indicated  39"".  On  reducing  a little  of  this  powder  to  a greater 
degree  of  finenefs,  it  was  as  white  as  James’s  Pow^der,  with  a 
yellowilh  call:  like  it,  but  inferior  in  whitenefs  to  a fpecirricn  of 
Puhts  ant Ifvo-n tails.  This  crucible,  containing  its  charge,  with 
a cover  clofely  luted  on  it,  was  put  again  into  the  fire,  W'hlch 
was  raifed  much  higher  than  before;  and,  after  being  expoied 
ifi  it  twenty  iTilnutes,  the  powder  in  the  crucible  became  a 
loofely  cohering  folid,  as  white  as  with  a vitreous  yello'vV 

coat,  as  before  obferved  ; the  infide  of  the  crucible  was  glazed 
and  covered  with  Jpicula.  The  pyrometer- piece  in  the  middle 
of  the  powder  was  alfo  covered  with  a yellow  coat,  but  not 
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glazed,  and  it  indicated  8i°.  This  loofely  cohering  foKd 
being  pulverized  afforded  a whiter  powder  than  James’s 
Powder. 

(J)  TI  le  crucible,  with  its  charge  (/^),  having  a cover 
well  luted  on  it,  was  again  put  into  the  furnace,  and  the* 
fire  raifed  to  almofi:  as  great  a degree  as  I was  able.  This 
intenfe  heat  was  kept  up  above  an  hour.  After  cooling,  a- 
white  hard  folid  mafs  was  found  within  the  crucible.  On 
breaking  the  veffel,  to  detach  from  it  the  charge,  this  folid 
mafs  was  found  as  hard  as  marble,  and  to  have  received  Its  figure 
from  the  crucible.  Its  furface  was  covered  with  a yellow  vi« 
treous  coat,  and  the  whole  infide  of  the  veflel  had  a beautiful 
gold-coloured  glaze  with  many  argentine  fpicula.  The  pyro- 
meter piece  in  the  middle  of  the  charge  was  alfo  covered  with  - 
a fine  yellow  glaze,  and  indicated  ibb"".  This  folid,  hard  mafs 
weighed  only  21  grains  lefs  than  before  the  experiment,  though 
the  whole  infide  of  the  crucible  was  glazed,  and  had  fliining 
fpicula  upon  it.  A piece  of  this  hard  mafs  being  pulverized,  it 
afforded  a whiter  powder  than  James’s  powder  is  In  general. 

EXP.  VI.  2000  grains  of  coarfely  powdered  antimony,  mixed 
with  1105  grains  of  calcined  hart’s  horn  in  powder,  were 
calcined  firft  in  an  open  veflel,  and  then  expofed  to  a great  degree 
of  fire  in  a clofe  veflel,  as  in  the  above  experiments  with  bone- 
fhavings,  Exp.  3.  and  4.  The  calcination  of  this  mix- 
ture in  the  open  veflel  afforded  2550  ^ grains,  of  a lefs  whitlfk 
and  rather  yellowifh  powder,  inftead  of  a light  afh-colour,  as  with 
bone  (havings,  Exp.  3.  p.  353*;  and  by  the  fecond,  and  even 

^ In  another  experiment  of  this  kind  2400  grains  of  antimony  and  i^oa. 
grains  of  calcined  bone  afforded  3450  grains  of  yellovviQi  light-brown  powder. 
In  a third  trial,  600  grains  of  antimony  and  400  grains  of  calcined  bone  gave 
850  grains  of  yellowifli  brown  powder. 
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repeated  expofure  to  fire,  It  never  could  be  made  quite  fo  white, 
but  feemed  more  inclined  to  melt  than  the  powder  prepared 
with  unburnt  bone.  In  other  refpedls  the  effecls  of  fire  w^ere 
apparently  the  fame,  or  nearly  fo,  as  in  the  experiments 
with  bone  fhavings,  Exp.  3,  4.  ; for  though  the  lofs  of 
weight  in  this  experiment,  reckoning  that  of  the  antimony  at 
291  per  ce?2t.^  and  that  of  the  boneafhes  at  2i  per  cent,  fhould 
have  left  2483  only,  inftead  of  2550  ; yet,  in  other  fimilar 
experiments,  the  produdl:  correfponded  nearer  to  this  calcula- 
tion, and  the  lois  was  fometimes  lefs  both  of  the  antimony 
and  bone  calcined  feparately.  Some  of  the  perfons  who  pre» 
pare  the  Pulvis  antimomalis  fay,  that  the  whitefi:  colour  is 
obtained  by  'firft  boiling  the  bone  fhavings  to  diffolve  their 
muciiage,  and  then  calcining  them  with  antimony  as  above 
fliewn.  Mr.  Lile’s  receipt  direCls  previous  decoftion  of  the 
hart’s  horn. 

It  will  not  be  difficult,  from  thefe  experiments,  to  give  a 
probable  reafon  for  the  James’s  Powder  being  generally  of  a 
yellowiffi  call,  and  for  different  parcels  of  it,  as  well  as  of  the 
Pulvis  anUmo7iiaHs^  being  generally  of  different  degrees  of  white- 
nefs  and  (hades  of  yellow.  The  colour  of  this  preparation  is, 
liowever,  a very  delicate  one.  I once  diredled  a perfon  to 
calcine  together  antimony  and  bone  fhavings,  in  the  ufual 
manner,  to  that  (late  in  which  the  white  powder  may  be 
produced  by  a due  degree  of  fire;  but,  inftead  of  a fnow-white 
mafs,  I could  not  by  any  degree  of  fire  obtain  any  colour 
but  a dirty  whitilh  or  light  done  colour;  though  repeated 
calcinations  were  employed.  The  reafon  of  the  failure 
was,  that  the  earthen  dlfh  had  been  broken  during  the 
calcination,  and  a few  very  fmall  pieces  of  it  had  fcaled  off, 
and  being  mixed  with  the  powder  occafioned  this  dlfappointment 

with 
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with  refpe£l  to  colour.  The  fame  dlfappointment  has  been  alfo 
occafioned  by  ufing  a rufly  iron  rod  In  calcining  the  mixture. 

The  bone-afhes  procured  from  the  fal  ammoniac  and 
fpirit  of  hart’s  horn  manufadlories,  frequently  failed  In  pro- 
ducing a white  powder;  and  fo  did  fometimes  the  bone-afhes, 
called  prepared  hart’s  horn,  fold  by  the  druggifts.  Even  after 
a fine  white  coloured  mafs  had  been  made,  it  it  was  pulverized 
in  an  iron  mortar  that  had  extremely  little  calx  upon  itslurface, 
or  dirt,  the  powder  was  not  white. 

The  yellow  coat  and  glaze  on  tlie  fides  of  the  crucible  and 
furface  of  tire  calcined  mixture  of  bone  and  antimony,  in  thele 
experiments,  is  to  be  aferibed  rather  to  the  fufion  of  the  clay 
of  the  crucible  wdth  the  antimonial  calx,  than  to  the  .t’reater 
degree  of  fire  in  the  part  of  the  crucible  in  which  it  takes  place  ; 
or  than  to  the  calx  of  iron  and  filiceous  earth  of  the  vefl'el : 
becaufe  the  fume  j^’cllow  coat  and  glazing  are  produced  on  the 
Wedgwood  pyrometer  pieces,  which  are  placed  in  tlie  middle 
qf  the  charge,  and  where  the  degree  of  heat  cannot  be  fo  great 
as  nearer  the  fide  of  the  crucible,  and  yet  a Inow-white  mafs 
is  produced  between  thefe  clay  pieces  and  the  fides  of  the 
crucible.  This  eftedl  of  clay,  in  forming  a yellow  coat  and 
glaze,  is  (hewn  by  the  obftrvation  of  what  happens  wlien  the 
calcined  iDlxture  is  put  into  a Wedgwood’s  crucible,  which  is 
made  of  much  purer  clay  than  other  vefiels  of  this  kind,  and 
when  it  is  fet  in  a larger  Heifian  crucible  with  the  ipace  be- 
tw^lxt  the  twQ  velfels  filled  with  the  fame  calcined  mixture. 
After  expofure  to  a fufficient  degree  of  fire,  about  izzP  of 

Wedgwood’s  fcale,  tL'e  infide  and  outfide  of  the  inner  cru- 
cible will  be  covered  with  a yellow  vitreous  coat  and  glaze  as 
well  as  the  infide  of  the  outer  crucible  in  contacl:  with  the 
charge,  while  the  reft  of  the  matter  within  thefe  vefiels  is  of 

a (nowy 
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a fnowy  whitenefs.  This  yellow  coat  is  one  reafon  for  the 
powder  beiiig  of  a fliade  of  yellow  in  fome  fpecimens. 

Suppoiing  the  fuiibility  of  the  antimonial  calces  to  be  dimi- 
nlfhecl  the  more  they  are  calcined;  the  following  experiment 
flaews,  that  th.e  antimonial  calx  in  James’s  Powder  is  more 
calcined  than  that  in  Exp.  2. 

EXP.  VII.  jol  grains  of  calcined  antimony,  as  prepared  in 
Exp,  2.  triturated  with  53!  grains  of  calcined  bone,  formed  a 
powder  of  a bliiiili  cafl:,  which  being  expofed  in  a clofe  cru- 
cible, for  half  an  hour,  in  a melting  furnace,  the  degree  of 

♦ 

fire  in  wdiich  was  120°  of  Wedgwood’s  fcale,  it  was  found 
melted  into  a vitreous,  pale  bluifii  mais  ; and  the  infide  of  the 
crucible  vcas  glazed  yellow,  with  red  ftreaks,  and  had  argen- 
ivext  Jpicu/a  adhering  to  it. 

EXP.  VIII.  8oo  grains  of  the  calcined  antimony  of 
Exp.  2-.  were  calcined  for  eight  hours  in  a didi,  as  in 
making  Pile’s  Powder,  by  flirring  it  conftantly,  and  keeping 
tiie  bottom  of  the  vefi'el  red  hot  during  the  whole  time;  the 
two  laft  hours  aifo  the  whole  of  the  powder  v/as  kept  red  hot^ 
On  cooling,  this  calx  was  an  impalpable  light-brown  powder. 

{a)  100  grains  of  this  calx,  triturated  with  an  equal  qnan- 
tity  of  calcined  hart’s  horn,  formed  a powder  very  unlike 
James’s  Powder,  for  it  was  of  a light-brown  colour.  On  expo- 
fing  it  to  about  i 20"^  of  fire  it  melted  into  a yellow  opaque  mafs. 

(f)  The  remaining  yco  grains  of  the  calcined  antimony  of 
this  experiment  were  expofed  to  fire  and  air  as  before  for  eight 
hours  longer,  and  kept  red  hot  a great  part  of  the  time;  but 
the  calx  became  very  little  lighter  coloured  than  before. 

(c)  100  grains  of  this  calx  laft  mentioned  triturated 
wnth  as  much  calcined  hart’s  horn,  being  expoled  to  the  degree 
of  fire  ufually  applied  in  making  the  Pulvis  Antimonialis^  in  a 
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clofe  veflel,  the  mixture  melted  partially  into  a greylih 
mafs. 

{d')  150  grains  of  the  calcined  antimony  (i^)  of  this  experi- 
ment were  mixed  with  an  equal  weight  of  calcined  hart’s  horn. 
This  mixture  was  raked  about  in  an  earthen  difh  for  an  hour, 
during  a great  part  of  which  time  it  was  red  hot.  On  cooling, 
the  powder  was  evidently  lighter  coloured  than  before  this  cal- 
cination. It  was  then  expofed  in  a clofe  crucible  to  a white 
heat  for  half  an  hour;  and,  after  cooling,  a loofely  coheiing 
white  folid,  with  a vitreous  yellow  coat,  was  found,  little 
inferior  in  whitenefs,  and  otherwife  refembling  James’s 
Powder. 

(d’)  300  grains  of  the  calcined  antimony  (Z»)  of  this  experi- 
ment were  raked  about  in  an  earthen  di(h  for  an  hour,  a great 
part  of  which  time  they  were  kept  red  hot.  On  cooling,  the 
calx  was  found  of  the  fame  colour  as  before  ; and  after  ex- 
pofing  it  in  a clofe  crucible  in  the  melting  furnace  to  almoll  a 
white  heat  for  half  an  hour,  it  was  obferved  to  have  been 
melted  into  a yellowifh  mafs. 

It  feems  at  lead  very  probable,  from  this  experiment,  that 
1x0  degree  or  duration  of  fire,  applied  in  open  or  clofe  veffels  to 
gntinxony  alone^  can  produce  a calx  of  the  lame  kind  as  that  in 
James’s  Powder  : nor,  perhaps,  can  fuch  a powder  be 
compofed  by  fire  applied,  in  clofe  vefliels,  to  calx  of  anti- 
mony mixed  with  calcined  bone;  but  if  antimony  duly 
calcined  be  mixed  with  calcined  bone,  and  expofed  to 
air,  in  a due  degree  of  fire,  for  a fufficient  length  of  time, 
and  then  a ftlll  greater  degree  of  fire  be  applied  to  it  in 
clofe  veffels,  fuch  a compound  may  be  formed  as  James’s  Pow- 
der. This  experiment  alfo  proves,  that  the  lulphur  iti  anti- 
rpony  is  no  w^ays  neceffary  to  the  formation  of  this  compound. 

The 
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The  manner  in  which  air  and  fire  upon  the  antimonial 
calx  and  phofphorated  lime,  I (hall  venture  to  conjefture. 

It  is  probable,  that  the  calx  of  antimony  and  phofphorated 
lime  combine  with  each  other,  i.  Becaufe  it  requires  the  ap» 
plication  of  heat  and  air  for  a (horter  fpace  of  time  to  feparate 
the  fulphur  from  a given  quantity  of  antimony  mixed  with 
bone-a(hes  than  to  produce  this  efFe£l  on  antimony  hy  itfelf: 
nor  can  the  fpeedy  calcination  of  antimony  with  bone-afhes  be 
explained  by  fuppofing  that  the  antimony  can  then  bear  more 
heat  without  melting  ; for  the  difference  in  the  degree  of  heat 
applied  In  the  two  cafes  is  not,  apparently,  fufficient  to  account 
for  the  difference  of  the  times  required  for  defulphurating  the 
antimony,  2.  Becaufe  It  appears,  that  heat,  applied  to  anti- 
mony in  a confiderable  variety  of  degrees,  and  air  for  various 
fpaces  of  time,  formed  a calx  very  different  in  colour,  fufibi- 
lity,  and  other  chemical  qualities,  from  that  produced  by  cal- 
cining this  metallic  fubftance  with  bone-a(hes.  The  ftrongeft 
confirmation,  perhaps,  of  the  opinion  that  the  antimonial  calx 
and  phofphorated  lime  are  chemically  united  together  is,  that, 
however  long  the  calcination  of  the  antimony  and  bone-afhes  Is 
continued  in  the  open  veffel  It  will  only  produce  precifely  the 
fame  fubftance,  with  refpeft  to  chemical  properties,  that  is 
produced  the  moment  the  fulphureous  fumes  ceafe. 

But  why  is  a fnow-white  powder  produced  by  expofing  a 
mixture  of  calcined  antimony  and  bone-aflies  to  air  and  fire  for 
a due  length  of  time,  and  then  applying  a greater  degree  of  fire 
in  clofe  veffels,  whereas  no  fuch  white  powder  is  formed  by  a 
mixture  of  any  calx  of  antimony  and  bone-afhes,  expofed  to  any 
degree  of  fire  in  clofe  veftcls,  without  previous  expofure  to  fire 
and  air  ? The  reafon  may  be,  that  in  order  that  the  calx  Ihould 
unite  with  the  phofphorated  lime,  It  muft  be  calcined  to  one 

H certain 
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certain  degree  ; which  is  efFedled  by  expofure  to  air  and  fire  with 
the  hone-afhes  when  it  can  part  or  combine  with  air,  fo  as  to  be 
reduced  to  that  ftate  in  which  it  will  be  duly  calcined  for  union 
with  that  fubfiance,  which  could  not  happen  in  clofe  velfels^ 

If  it  be  objefted,  that  this  explanation  does  not  account  for 
the  whltenefs  of  this  preparation,  which  is  only  produced  by  a 
white  heat,  and  to  which  air  is  not  necefl'ary,  the  difficulty 
will  be  removed  by  confidering  that  this  whitenefs  may  be  in- 
duced without  any  chemical  alteration  effedted  by  the  fire : for, 
after  the  firft  calcination  in  the  open  vefl'el,  it  feems  to  adt,  prin- 
cipally, in  the  fame  way  that  it  does  in  making  grey- coloured 
bone-afhes,  or  imperfedlly  burnt  bone,  of  a fnowy  whitenefs, 
namely,  by  totally  deftroying  matter  extraneous  to  the  phofpho- 
rlc  felenite.  Fire  alfo,  in  many  inftances,  alters  the  colour  of 
bodies  without  occafioning  any  change  in  their  compofition  ; 
and,  perhaps,  the  change  of  the  light  clay  or  cineritious  pow- 
der, formed  by  the  calcination  of  antimony  and  bone-afhes  in 
open  vefli'els,  to  a fnowy- white  fubftance  by  further  expofure  to 
fire,  depends  in  part  upon  its  increafe  of  fpecific  gravity  or 
other  mechanical  effevSls  of  fire.  A ftriking  example  of  the 
power  of  fire  to  change  the  colour  of  bodies,  by  merely  in- 
creafing  their  fpecific  gravity,  is  afforded  by  the  operation  of 
quartation,  in  which  procefs,  the  filver  being  parted,  the  gold 
is  left  of  the  colour  of  copper;  but,  by  expofure  to  a due 
degree  of  fire,  it  is  changed  to  its  well  known  yellow  colour, 
without  undergoing  any  alteration  except  an  increafe  of  fpe- 
cific gravity. 

To  elucidate  the  nature  of  the  Infoluble  and  infufible  part  of 
James’s  Powder,  I made  the  following  experiments,  in  which 
I particularly  had  in  view  to  determine  whether  feveral  anti- 
monial  calces  be  wholly  foluble  In  acids. 
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EXP.  IX.  (-j)  Needle-like  cryftals  of  Algaroth  powder  dlf- 
folved  readily  and  totally  in  about  thirty  times  their  weight  of 

marine  acid.  - ^ 

{F)  Part  of  the  fame  parcel  of  cryftalHzed  Algaroth  pow« 

der  was  calcined  for  above  two  hours,  during  which  time  it 
was  expofed  to  as  great  a heat  as  it  would  bear  without  meltings 
and  during  which  time  it  was  conftantly  raked  about.  Nearly 
half  of  this  calcined  calx  readily  diffolved  in  marine  acid, 
and  by  boiling  the  remainder  in  a proportionally  much  greater 
quantity  of  the  fame  acid,  great  part  of  it  was  diflblved,  and 
the  fmall  part  which  fUll  refifted  folution  could  not  be  diffolved 
in  above  lOO  times  its  quantity  of  hot  agua  regia.  This  indlf- 
foluble  part  ‘ afforded  regains  with  tartar  by  means  of  heat 
applied  with  the  blow- pipe. 

(r)  Wliite  flowers  of  antimony  generally  left  a refiduum 
that  was  either  infoluble,  or  diffolved  with  great  difficulty,  and 
in  a fmall  proportion,  in  marine  acid  or  aqua  regia  ; yet  this 
refiduum  was  reducible.  Some  parcels  of  this  calx  totally 

diffolved. 

{d')  A little  of  the  antimony,  long  calcined  in  a former 
experiment,  and  afterwards  melted  into  a yellow  mafs, 
Exp.  8,  {a\  would  only  partially  diflblve  in  marine  acid 
and  aqua  regia  1,  but  the  copious  refiduum  it  left  was  reduced. 

Equal  weights  of  cryftals  of  Algaroth  powder  and  cal- 
cined bone  mixed  together,  diffolved  totcihy  and  readily  in  ma- 
rine acid.  This  (hews,  that  difengaged  phofphoric  acid  does 
not  precipitate  antimonial  calx  when  marine  acid  is  piefent. 

(/')  The  calx  antimonil  uitrata  of  the  Edinburgh  Difpenfa- 
tory,  argentine  flowers  of  antimony,  hyacinthine  glals  of 
antimony,  and  calx  precipitated  from  antimonial  tartas  by  alkali 
of  tartar,  all  diffolved  readily  and  wholly  in  marine  acid  ; but, 
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{g)  Diaphoretic  antimony  left  a refiduum  which  mixed  with 
tartar  formed  metallic  grains  under  the  flame  applied  by  means 
of  the  blow-pipe. 

Qj)  Any  of  the  above  foluble  antimonial  calces  by  further 
calcination  with  air  and  fire  become  more  difficultly  foluble, 
or  partly  indiflbluble. 

The  next  experiments  were  made  principally  for  the  purpofe 
of  knowing  whether  antimony  calcined  with  vitriolic  fele- 
nite,  calcareous  earth,  and  filiceous  earth,  would  afford  the 
fame  fort  of  calx  as  antimony  calcined  with  bone-afhes. 

EXP.  X.  1500  grains  of  well  burnt  and  dry  plafler  of  Paris, 
mixed  with  as  much  pulverized  antimony,  were  calcined  toge- 
ther in  the  fame  manner  as  the  mixture  for  making  Lile’s 
Powder,  Exp.  3.  In  half  an  hour  the  fulphureous  fumes 
difappeared ; after  calcining  half  an  hour  longer  in  a heat 
that  kept  the  bottom  of  the  difli  red  hot,  the  mixture  was 
of  a reddifh  brown  or  copper  colour,  and  after  cooling 
weighed  2520  grains.  Suppofing,  therefore,  the  whole  defi- 
ciency of  weight  in  this  experiment  to  be  from  the  fulphur 
carried  off;  and  fuppofing  the  quantity  of  air  combined  with 
the  metal  to  be  the  fame  as  in  Exp.  2.  the  lofs  of  weight 
VIZ.  32  per  cent,  is  more  than  would  have  been  expelled;  but 
as  in  experiments  of  this  nature  It  is  not  perhaps  poflible  to 
repeat  them  under  precifely  the  fame  circumftances,  the  dif- 
ference of  2i  per  cent,  deficiency  more  than  would  have  been 
calculated,  may  more  reafonably  be  aferibed  to  the  fublimation 
of  antimony  than  to  other  caufes.  By  expofure  to  70°  of  fire 
in  a clofe  crucible,  this  calcined  mixture  changed  to  a pale 
ftraw- coloured  powder,  and  the  fides  of  the  vcffel  were  glazed 
yellow.  The  change  of  colour  was  the  fame  in  an  open  veflTeL 
in  60°  of  fire. 
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Though  It  is  probable,  from  this  experiment,  that  there  is 
an  affinity  between  antimonial  calx  and  vitriolic  felenite,  it  Is 
plain  that  the  compound  is  very  different  from  James’s  Powder. 

The  next  experiment  with  chalk  and  antimony,  which  Dr. 
Blagden  had  the  goodnefs  to  fuggeft,  would  lead  to  feveral 
conclufions,  but  1 (hall  only  take  notice  of  the  compohtioii 
produced. 

Exp.  XT.  1200  grains  of  antimony  were  mixed  with  800 
grains  of  well  v/affied,  dried,  and  pulverized  chalk,  and  cal- 
cined as  in  making  Lile’s  Powder.  In  lefs  than  an  hour  the 
fmell  of  fulphur  difappeared ; after  which  the  mixture  was 
calcined  half  an  hour  longer.  It  afforded  a lighter  clay- 
coloured  povvder  than  the  calcination  of  antimony  with  bone- 
afhes ; and  weighed  1800  grains.  By  expofure  to  loo'^  of  fire 
this  powder  changed  to  a dirty  white  colour.  On  examination, 
Inftead  of  aerated  lime  or  chalk,  there  was  found  vitriolic  fele- 
nite, part  of  which  was  probably  combined  with  the  antimo- 
nial calx  5 for,  by  means  of  boiling  water  repeatedly  applied 
till  the  lixivium  did  not  become  turbid  with  murlated  ba- 
rytes nor  acid  of  fugar,  I could  only  obtain  i 2 per  cent,  of 
vitriolic  felenite,  mixed  with  a little  antimonial  calx;  but  bv 
means  of  nitrous  acid  I feparated  45  per  cent,  of  this  felenite, 
with  fcarcely  any  antimonial  calx  in  it.  The  refiduum,  after 
this  folution  in  nitrous  acid,  was  calx  of  antimony  with  a little 
vitriolic  felenite  feemingly  vitrified.  Accordingly  the  compo- 
fitlon  may  be  dated  to  confift  of  loco  parts  of  antimonial  calx 
and  950  parts  of  vitriolic  felenite  which  I infer  from  the  quan- 
tity of  felenite  diflblved  by  the  nitrous  acid,  and  efilmated  to 
remain  united  to  the  calx  ; and  from  the  following  calcula- 
tion of  the  proportion  of  thefe  two  ingredients  formed  in  the 
experiment. 


50  Dr.  Pearson’s  Experiments  and  Obfervations 

Antimony.  Sulphur.  Air. 

1200  — 300  -j-  ICO  = 1000  Antimonlal  calx. 

Calcar.  Aerial  Vitriolic 
earth.  acid.  acid. 

800  -«  300  -j-  450  = 950  Vitriolic  felenite. 

1950 

Lofs  by  fubllmatlon  and  wafte  150 

1800 

With  regard  to  the  nature  of  this  calx,  the  greateft  part  of 
It  readily  dilTolved  In  marine  acid ; and  part  of  what  then  re- 
mained was  alfo  diflblved,  but  with  great  difficulty  and  very 
Iparingly  ; a minute  quantity  refifled  folution  entirely. 

EXP.  XII.  600  grains  of  coarfely  powdered  antimony  were 
mixed  with  400  grains  of  purified  white  fand,  and  calcined  as 
in  making  Lile’s  Powder.  The  fmell  of  fulphur  continued 
for  one  hour  and  a half,  and  the  mixture  was  calcined  for  half 
an  hour  longer.  On  cooling,  a brown  powder  was  obtained 
which  weighed  820  grains,  and  expofed  to  100°  of  fire,  melted 
into  an  irregularly  figured,  blackiffi  mafs,  full  of  cavities. 

In  this  experiment  the  lofs  of  weight  correfponds  nearly  to 
that  in  experiments  above  related,  vlx.  thofe  in  which  the 
deficiency  of  weight  after  calcining  antimony  alone  was  about 
2(^1  per  cent.  The  much  longer  time  required  in  this  experi- 
ment for  carrying  off  the  fulphur  than  in  the  calcinations  with 
bone-aflies,  gypfum,  and  chalk,  perhaps  is  owning  to  there 
being  no  affinity  between  antlmonial  calx  and  filiceous  earth. 

I beg  leave  to  mention  one  more  experiment  relative  to 
James’s  Powder. 

EXP«  XIII.  A medicine  is  fold  by  F.  Newbery,  under  the  title 
of  “ James’s  Powder  for  Horfes,  Horned  Cattle,  Hounds,  &c.” 
It  is  a light  clay-coloured,  gritty,  taftelefs  fubftance,  in  which 
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are  feen  fmall  fptcula.  It  appears  to  me  to  be  nothing  more  than 
James’s  Powder  for  Fevers,  or  Lile’s  Powder  above-men- 
tioned, made  by  calcining  antimony  and  bone-aflies  together  in 
open  vefi'els  ; becanfe,  ift,  by  expofure  to  a white  heat  in  clofe 
vefl'els,  it  turns  as  white  as  James’s  Powder.  2dly,  It  dif- 
folves  partially  in  nitrous  acid ; and  the  remainder  diflToIves 
partially  in  marine  acid.  The  nitrous  folution  contains 
phofphoric  acid  and  calcareous  earth;  and  the  muriatic  folu- 
tion affords  Algaroth  powder. 

From  the  whole  of  the  above  analytical  experiments  it  appears : 

1.  That  James’s  Powder  confifts  of  phofphoric  acid,  lime, 
and  antimoitial  calx  ; with  a minute  quantity  of  calx  of  Iron, 
which  is  confidered  to  be  an  accidental  fubftance. 

2.  That  either,  thefe  three  elfential  ingredients  are  united 
with  each  other,  forming  a triple  compound,  or,  phofphorated 
lime  is  combined  with  the  antimonial  calx,  compofing  a double 
compound  In  the  proportion  of  about  57  parts  of  calx  and  43 
parts  of  phofphorated  lime. 

3.  That  this  antimonial  calx  Is  different  from  any  other 
known  calx  of  antimony  in  feveral  of  its  chemical  qualities. 
About  three-fourths  of  it  are  foluble  in  marine  acid,  and  afford 
Algaroth  powder ; and  the  remainder  is  not  foluble  in  this 
menftruum,  and  Is  apparently  vitrified. 

From  the  precedi experiments  it  appears,  that  by 
calcining  together  bone-afhes,  that  is,  phofphorated  lime,  and 
antimony  in  a certain  proportion,  and  afterwards  expofing  the 
mixture  to  a white  heat,  a compound  was  formed  confiding  of 
antimonial  calx  and  phofphorated  lime,  in  the  fame  proportion, 
and  poflTeffing  the  fame  kind  of  chemical  properties,  as  James’s 
Pow’der. 
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